RU 2127448 Cl 
IPC 606F 13/00, G06F15/04 
FEDERAI. SERVICE ON INTELLECTUAL PROPERTY, PATENTS AND TR2U>E 

MARKS 

(12) SPECIFICATION of Patent of the Russian Federation 

Status on 19.03.2009: Ceased 

(21) Application: 97120573/09 

(22) Application Filing date: 1997.11.27 
(45) Published: 1999.03.10 

(56) Documents cited in Search Report: US 5454078 A 26.09.95; 
SU 1683021 A 07.10.91; SU 2039373 Cl, 10,07.95; US 5559965 A, 
24.09.96; US 5317693 A, 31.05.94. 

(71/72/73) Applicant/Inventor/Patent owner: Guhman A. 6 

(54) COMPUTER TELECOMMUNICATIONS DEVICE 
(TELECOMMUNICATIONS ORGANIZER (TCO) 
Abs-brac-b 

A computer telecommunications device relates to computer 
and telecommunications equipment, in particular, to devices 
for processing and distributing data flows of different 
information systems having different information imaging 
systems. The device enables information transmission without 
the use of a computer between telecommunications and 
broadcasting networks, external digital devices, audio and 
video apparatuses, and can be used as a telephone and an 
independent data storage. The effect of the invention is 
provided by a device comprising an arithmetic and logic unit, 
a random-access memory unit, an audio information interface 
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unit, an image information interface unit, computing means 
interface unit and a monitor, and further comprising an 
information and control signal receiving and transmitting 
unit, a remote signal input unit, a rewritable nonvolatile 
memory unit, a trunk amplifier unit, a video information 
interface unit, a remote information exchange interface unit, 
a telephone network interface unit, a wireless communication 
interface unit, a card interface unit and a timer information 
interface unit. 

DESCRIPTION OF THE INVENTION 

The invention relates to computer and telecommunications 
equipment, in particular, to devices for processing and 
distributing data flows of different information systems 
having different information imaging systems, 

A variety of devices are used for communications between 
different information systems, for receiving and transmitting 
information between the systems. 

Television, video and audio cards designed as units of a 
personal computer, fax modem, PC keyboard having built-in 
smart card adapters are used for different purposes. 
Replicator ports, desk stations and TV and MPEG adapters are 
used in portable computers to extend functionalities and 
communications with periphery devices. 

The aforementioned means cannot however operate without a 
computer, i.e. they are not independent. 



3 

A computer telecommunications device. Communicator NOKIA 
9000 (see Features of National Cellular, NOKIA 9000, World of 
Communications and Information, Connect . 1997 , No. 1-2, p. 87) 
combines a cellular telephone and a computer and is based on a 
processor and an operating system, and further comprises 
storage units, fax modem, calculator, notepad, calendar and a 
word processor. 

The computer telecommunications device is suitable for 
mobile use, but its capabilities for reception and 
transmission of various signals and, respectively, for 
connection of external devices are insufficient, in 
particular, it is impossible to connect magnetic and smart 
cards, audio and video apparatuses; the number of independent 
pluggable computer devices is limited, and the used telephone 
connection type is expensive and provided at the subscriber's 
expense . 

A known computer system comprises a processor, a random- 
access memory, an external large capacity memory and a set of 
inputs/outputs, the system having a plug and play compliant 
mode and an assigned resource mode; the system provides for 
connection of external computer devices (US5559965, C1.G06F 
13/00, 1996) . 

The system is however designed only for connection of 
digital devices that are plug and play compliant. 

A desktop communications network comprises a central 
processing unit, RAM and ROM units, controllers, a network 



configuration program memory, a display, a network connection 
interface and network interfaces; the network provides 
connection of a plurality of peripherals to a host on the 
basis of a communications protocol (US5317693, CI G06F, 13/00, 
1994) . 

The communications network is however not mobile and 
operates cooperatively with a computer. 

Most closely relating to the invention in respect of 
functionality and the units used is a system for sharing name 
among network adapters by, dynamically linking adapters having 
same logical name and maintaining linked state of remaining 
adapters, which comprises a data bus connected directly to a 
central processor, ROM and RAM units, peripheral devices such 
as disk units via an I/O adapter, a keyboard, a mouse, a 
speaker, a microphone via a user's interface, computer network 
via a communication adapter, and a display via a display 
adapter (US5454078, C1.G06F 13/00, 1995). 

The system conveys information between an operator, 
peripheral storage devices, computer network and operating and 
storage units of the system, and displays data on the display. 

The system however does not receive broadcasting signals, 
video information cannot be transmitted and received, 
telephone communications and information input from cards are 
not provided, and remote control and data input in the system 
is impossible. 
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In light of the aforesaid there is a general demand for 
simultaneous processing and distribution of data flows from 
different information systems, including digital, video and 
audio, telephone, radio and TV information, information on 
different types of cards, and operator's signals, all of the 
operations being performed by a compact device. 

The present invention is aimed to meet the demand. 

As compared to the closest prior art, a computer 
communications device comprising a data (information signals) 
bus, a control signal bus, a manual control unit, an 
arithmetic and logic unit (ALU) , a random-access memory (RAM) 
unit, an audio information interface unit, an image 
information interface unit, a computing means interface unit, 
two sets of contact elements, a monitor, microphone and 
headphones, wherein the data bus is connected to information 
inputs/outputs of the ALU and RAM units, first information 
inputs/outputs of the audio information interface unit, 
computing means interface units and image information 
interface units whose control inputs are connected to the 
control signal bus, second information inputs and outputs of 
the audio information interfaces unit being connected to a 
first set of contact elements, whose first inputs and outputs 
are connected to the microphone and headphones, respectively, 
and second inputs and outputs are linear inputs and outputs of 
the device, second inputs/outputs of the image information 
interface units are connected to first information 
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inputs/outputs and control inputs of the monitor, second 
information inputs/outputs of the computing means interface 
unit are connected to a second set of contact elements, whose 
inputs/outputs are inputs/outputs of the device, the device in 
accordance with the invention further comprising an 
information and control signal receiving and transmitting 
unit, a remote signal input unit, a rewritable nonvolatile 
memory unit, a trunk amplifier unit, a video information 
interface unit, a remote information exchange interface unit, 
a telephone network interface unit, a wireless communication 
interface unit, a card interface unit, a timer information 
interface unit, three sets of contact elements, an information 
receiving/transmitting element unit, an indication element 
unit, a wireless receiving unit, a card adapter unit, a 
digital timer unit, a stylus, input elements, an amplifying 
element and signal element, and the monitor having a touch- 
sensitive surface to sense the contact path of the stylus, 
wherein the data bus is connected to information and control 
inputs/outputs of the information and control signal receiving 
unit and transmitting unit, and information inputs/outputs of 
the rewritable nonvolatile memory unit, with first information 
inputs/outputs of the trunk amplifier unit, video information 
unit, remote information exchange unit, telephone network unit 
and timer information unit, and outputs of the wireless 
communication and card interface units, whose control units 
are connected to the control signal bus, and control units of 
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the information and control signal receiving and transmitting 
unit are connected to outputs of the manual control unit, 
inputs of the remote reception of control and information 
signals of the information and control signal receiving and 
transmitting unit receive signals from the remote signal input 
unit, a signal input of the information and control signal 
receiving and transmitting unit is connected to a first signal 
output of the wireless communication interface unit, signal 
and time inputs are connected to outputs of the timer 
information interface unit, and outputs are connected to the 
control signal bus, second information inputs and outputs of 
the video information interface unit are connected to a third 
set of contact elements, whose inputs and outputs are inputs 
and outputs of a device, second information inputs/outputs of 
the trunk amplifier unit and telephone network interface unit 
are connected to a fourth and fifth sets of contact elements 
respectively, whose inputs/outputs are inputs/outputs of the 
device, second information inputs/outputs of the remote 
information exchange interface unit are connected to first 
information input/outputs of the information 

receiving/transmitting element unit, whose inputs/outputs are 
inputs/outputs of the device, third information and control 
outputs of the image information interface unit are connected 
to inputs of the indication element unit, and first and second 
direct access information signal inputs are connected to 
information signal outputs of the telephone network interface 



8 

unit and wireless communication interface unit, respectively, 
a second signal output of the latter being connected to input 
of the amplifying element, information input is connected to 
the wireless receiving unit, whose control input is connected 
to the control signal bus, and information input is connected 
to an output of the input elements whose inputs are inputs of 
the device, information inputs of the card interface unit are 
connected to outputs of the card adapter unit whose inputs are 
inputs of a card insertion device, second information 
inputs/outputs of the timer information interface unit are 
connected to information inputs/outputs of the digital timer 
unit whose control inputs are connected to the control signal 
bus, and signal outputs of the timer information interface 
unit are connected to a set of second inputs of the amplifying 
element whose outputs are connected to inputs of the signal 
element whose input is a signal output of the device, input 
surface of the monitor transmits contact movement of the 
stylus, and the information and control signal receiving and 
transmitting unit comprises a control memory whose address 
inputs are connected to outputs of an address counter register 
whose address inputs are connected to outputs of a first 
multiplexer, and outputs of the control memory are connected 
to information D-inputs of a command register, information Ll- 
input of a second multiplexer and a first set of information 
inputs of the first multiplexer whose second set of 
information inputs, first group of information inputs of the 
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comparison unit, and output of a first bus driver are 
connected to information D inputs/ outputs of a second bus 
driver, whose information V inputs/ outputs are connected to 
the data bus, inputs of the signal receiving and converting 
unit are inputs of the device remote control from unit from 
the remote signal input unit, and outputs are connected to the 
control signal bus and D-inputs of the register, whose outputs 
are connected to the remote control signal bus to which 
connected are D-inputs of the first bus driver, fifth group of 
information inputs of the first multiplexer, first group of 
inputs of multi-channel 30R element, second group of inputs of 
multi-channel 20R element, second group of information inputs 
of the comparison unit, second inputs of first and second 2AND 
element, first, second and third gating inputs of 4-2AND--OR 
element, first input of a single-pulse generator, first input 
of third 2AND element, first input of 30R element and 
information Bl-input of the second multiplexer, information 
B2-input of which is connected to output of the third 2AND 
element, and address input is connected to output of 30R 
element, Fl and F2 outputs of the second multiplexer are 
connected to DO and CO inputs of the command register, 
respectively, and C input of the latter is connected to CI 
output of the asynchronous generator, which is also connected 
to information L2 input of the second multiplexer, C input of 
the register and the control signal bus, and C2 output of the 
asynchronous generator is connected to second input of the 
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fourth 2AND element, first input of which is connected to 
output of the control memory, and output is connected to +1 
input of an address counter register whose C input is 
connected to output of fifth 2AND element whose second input 
is connected to output of the single-pulse generator, to which 
also connected are second input of third 2AND element and 
first inputs of a first and second 2AND elements, outputs of 
which are first and second clock inputs of comparison unit, 
respectively, whose output and outputs of the wireless 
communication and timer information interface units are 
functionally connected to first, second and third signal 
inputs of 4-2AND-OR element and control inputs of address 
generation logic whose outputs are connected to address inputs 
of the first multiplexer, third group of information inputs of 
which is connected to outputs of the timer information 
interface unit, and forth group of information inputs is 
connected to outputs of multi-channel 20R element, which are 
also functionally connected to control input of the comparison 
unit, first input of fifth 2AND element and fourth and fifth 
gating inputs of 4-2AND-OR element whose output is connected 
to second input of the single-pulse generator whose third 
input is connected to output of the manual control unit, whose 
outputs are also functionally connected to second input of 30R 
element, first group of inputs of multi-channel 20R element 
and second group of inputs of multi-channel 30R element whose 
outputs are connected to address generation inputs of the 
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address generation logic, and third group of inputs of which 
and third input of 30R element, chip sampling inputs of first 
and second bus driver and data transfer direction of second 
bus driver are functionally connected to output of the command 
register, local control field included in a control word, an 
input of data transfer direction of the first bus driver is 
connected to constant logic level, and the remaining outputs 
of the command register, control fields, are connected via the 
control signal bus to controlled units of the device. 

The invention will be further explained with reference to 
the drawings, wherein Fig.l shows a schematic diagram of a 
computer telecommunications device; Fig. 2 shows a schematic 
diagram of an information and control signal receiving and 
transmitting unit 1; Fig. 3 shows a telephone network interface 
unit 13; Fig. 4 shows an embodiment of computing means 
interface unit; Fig. 5 shows embodiments of a device part 
responsible for reading time parameters based on a timer 
information interface unit 18 and a digital timer information 
interface unit 29; Fig. 6 shows an embodiment of an address 
generation logic 40; Fig. 7 shows a schematic diagram of a 
comparison unit 48; Fig. 8 shows a schematic diagram of a 
signal A/D and D/A conversion circuit on which a video 
information interface unit 10 and an audio information 
interface unit 11 are based; Fig. 9 shows an embodiment of a 
signal conversion subunit 62; Fig. 10 shows a schematic diagram 
of a data bus adapter 83; Fig. 11 shows a workflow chart of a 
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data transfer mode; Fig. 12 shows a workflow chart of an 
algorithm of receiving information at a data bus 28 and 
transferring information from a data bus 29, 

A computer telecommunications device (Fig.l) comprises an 
information and control signal receiving and transmitting unit 
1, a data (information signal) bus 2, a control signal bus 3, 
a manual control unit Ar a remote signal input unit 4, an 
arithmetic and logic unit (ALU) 6, a random-access memory unit 
If a rewritable nonvolatile memory unit 8, a trunk amplifier 
unit 9r interface units 10-18 for video information, audio 
information, remote information exchange, telephone network, 
image information, wireless communication, computing means, 
cards, timer information, sets 19-23 of contact members, an 
information receiving/transmitting element unit 24, a video 
display 25, an indication element unit 26, a wireless 
reception unit 27, a card adapter unit 28, a digital timer 
unit 29, a microphone 30, headphones 31, a stylus 32, input 
elements 33, an amplifying element 34, a signal element 35. 

The information and control signal receiving and 
transmitting unit 1 (Fig. 2) comprises a control storage 36, an 
address counter register 37, a command register 38, a 
multiplexer 39, an address generation logic 40, bus drivers 41 
and 42, multi-channel 20R element 43, a register 44, a signal 
receiving and converting unit 45, an asynchronous generator 
46, a single-pulse generator 47, a comparison unit 48, 
multiplexer 49, an multi-channel 4-2AND-OR element 50, 2AND 
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elements 51-55^ 30R element 56^ a multi-channel 30R element 
57, a remote control signal bus 58. 

A telephone communications interface unit 13 (Fig, 3) 
comprises signal filtering circuits 59, a signal conversion 
subunit 60, a signal amplifying subunit 61, a fax modem 
subunit 62, a bus adapter 63 and a bus driver 64. 

A computing means interface unit 16 (Fig. 4) comprises 
interfaces 66-68 of a serial port, a parallel port, a computer 
card, a portable computer replicator port, contact element 
subunits 69-72. 

A part of the device responsible for reading out time 
parameters (Fig. 5) comprises a clock interface 73, a timer 
interface 74 (diagram "a") shown in diagrams "b" and "c" as a 
set of interfaces 74. 1-74. t, clock 76 and timers 76. 1-76. t, a 
data bus 2 and a control signal bus 3 (relating also to 
another units of the device) , an amplifying element 34 and a 
signal element 35. In a particular case, where t=1, the 
interface 74 has one output, as well as when the device part 
is implemented as an embodiment shown in Fig. 5b. 

An address generation logic 40 (Fig. 6) comprises a set of 
3-2AND-OR elements 77. 1-77. n, a set of modulo 2 adders 78.1- 
78. n and a set of 2-2AND-OR elements 79. 1-79. n. 

A comparison unit 4 8 (Fig. 7) comprises a comparison 
circuit 80, registers 81 and 82. A/D and D/A conversion 
circuit (Fig. 8) comprises a signal filtering and amplifying 
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unit 83, a signal amplifying unit 84, A/D and D/A converters 
85 and 86, a bus adapter 87. 

A signal converter subunit 60 {Fig. 9) comprises a set of 
signal frequency converters 88. 1-88 .f and a switch 89. 

A bus adapter (see general view in Fig. 10) comprises a 
bidirectional buffer 90 having three logic states, and buffer 
registers 91 and 92. 

A workflow chart of a data transfer mode (Fig. 11) includes 
the following sets of steps: "A" set for enabling and 
performing initial setup; "B" set for selecting a data 
transfer mode (functioning mode) / "C" set for selecting a data 
transfer mode and setting output channel unit; "D" set for 
selecting the type of signals from an external device and 
transferring the signals to the data bus 2; "G" set for 
receiving signals from the data bus 2 and transferring them to 
external devices and to units 1,6,7 and 8 in respective modes; 
"H" set for switching to another mode or disabling the device. 

When the device operates (Fig. 12) to transfer information 
from an external device to another external device (s) ("F" and 
"G" sets), the algorithm includes the following commands: 
process input information, conditional transfer ("Yes/No") - 
write to the exchange buffer, store ("Yes" command), transfer 
information to the data bus 2, receive information from the 
data bus 2, conditional transfer ("Yes/No") - write to the 
exchange buffer, write ("Yes" command), process information to 
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transfer to an external device, conditional transfer 
("Yes/No") - complete the operation ("Yes") • 

The device has a modular design in which information 
processing and transferring units are connected to a common 
data bus 2 and controlled via a control signal bus 3 using an 
information and control signal receiving and transferring unit 
1. Therefore, the device is expandable in the sense of 
connection of additional interface units and information 
processing and storing units. 

A manual control unit 4 can be based on button, tumbler or 
another switches. A remote signal input unit 5 and a 
respective signal receiving and converting unit 45 of the unit 
1 (see Fig. 2) can be based on IR transmission. A set of 12 
remote information exchange interfaces and unit 24 of 
information input/output elements can be based on the same 
transmission principle. Video and audio information interface 
units 10 and 11 are based on A/D and D/A conversion circuit 
(Fig. 8) which can be supplemented with respective package 
(circuits for compression, encoding, decoding, etc.) depending 
on frequency and type of transferred and received signals. A 
telephone network interface unit 13 (Fig. 3) comprises 
telephone inputs/outputs from a signal amplifying subunit 61 
and a facsimile link with voice data transmission connected to 
the data bus 2. A signal conversion subunit 60 can be based on 
different information reception/ transmission channel 

assignment principles, in particular. Fig, 9 shows a frequency 
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division subunit. If a single telephone line is used, the 
subunit 60 is omitted; if there are two telephone lines, e.g. 
with standard frequencies of 62 kHz and 124 kHz, the subunit 
60 comprises one signal frequency converter 88, An image 
information interface unit 14 can be based on an image memory 
with dedicated circuits for controlling a monitor, 
transmission to and reception from the monitor of information, 
and decoders to control indication element units and transfer 
information to them. The monitor 25 is a touch-sensitive LCD, 
and the indication elements can be LEDs and digital 
indicators. The wireless communication interface unit 15 is 
based on converters depending on the type of signals sensed by 
the wireless receiving unit 27, in particular, on A/D 
conversion implemented by the part shown in Fig. 8. Direct 
communication between units 15 and 14 is realized similarly to 
direct communication between units 13 and 14 (Fig. 3). The unit 
27 implements, in particular, paging and radio and TV 
communications, and input elements 33 are antennas in this 
embodiment. A computing means interface unit 16 can generally 
comprise m interfaces. Fig. 4 shows four interfaces (and 
respective connectors) : serial port interface (16550) 65, 
parallel port interface (ECP/EPP) 66, computer card interface 
(PCMCIA) 67, portable computer replicator port interface 68 
(bus external connector PCI) 68. Taking into account that the 
device is expandable, another interface types can be added in 
addition to the aforementioned interfaces, e.g. external 
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keyboard port (PS/2)^ SCSI interface, etc. The card interface 
unit 18 comprises matching and conversion elements depending 
on information received from the card, i.e. on the card type. 
If the card is a smart card comprising digital information, 
the interface comprises only matching logic elements. The 
timer information interface unit 18 is a digital device to 
connect, to the data bus 2, a digital timer unit 29 which can 
comprise digital counters, another standard logic elements and 
some elements to set time parameters (crystal element) . In 
view of a great variety of units 18 and 29, Fig, 5 shows three 
variants of connecting the units in the device. 

Each of the interface units connected to the data bus 2 
has a bus adapter. The adapter circuits can be the same or 
different. An example is a bus adapter circuit shown in 
Fig. 10. To connect units 15 and 17 to the bus 2, an 
unidirectional bus adapter is sufficient. Presence or absence 
of a bus adapter in units 6-9 is dictated by the hardware 
components used. For example, if units 6-9 are based on an 
VLSI circuit with three logic states at inputs/outputs, no bus 
adapter is required. 

Each unit connected to the data bus 2 has at least two 
control inputs: the first input specifies enabling or 
disabling information transfer; the second input specifies 
direction of data transfer. A wireless communication interface 
unit 15 and a card interface unit 17 are exceptions which 
transfer data in a single direction and therefore don't need a 
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signal from the bus 3 to specify the data transfer direction. 
The unit 6 further comprises control inputs which specify 
execution of arithmetic, logic and similar operations on 
information transmitted from the bus 2 to this unit. Units 7 
and 8 comprise control inputs for recording, writing and 
reading out the information transferred on the bus 2. The 
telephone network interface unit 13 and wireless communication 
interface unit 15 comprise additional control inputs that 
enable direct data transfer from one of the units to an image 
information interface unit 14. 

Furthermore, two units that are not connected to the data 
bus 2 also have control inputs connected to the bus 3. The 
units are a wireless receiving unit 27 and a digital timer 
unit 29. Control inputs of the unit 27 serve to switch ranges 
and settings of the unit to particular transmitting devices. 
Control inputs of the unit 2 9 serve to set time parameters on 
clocks and timers and to match operation with the timer 
information interface unit 18 , 

Units 19-23 and 28 are connectors, sockets and other kinds 
of such elements that correspond to external devices being 
connected. The amplifying element 34 and signal element 35 can 
be an audio amplifier and a beeper (ring) , respectively. 

The device (Fig.l) operates in the following manner. 

A certain operation mode is set using manual control unit 
4 and a remote signal input unit 5 via an information and 
control signal receiving and transferring unit 1. Unlike a 
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personal computer, the device has only a fixed set of 
functions, operation modes. This increases the device 
operation speed as compared to computers since after 
activation and setting all operation conditions every mode is 
executed using a minimum number of operations and without 
additional requests. All of the main (base) operation modes 
can be classified into four groups: 

receiving information from an external device and 
transferring information to another external device (s); 

- receiving information from an external device to store, 
process, display, etc.; 

conveying information from the device memory or 
operator's instructions to an external device; 

- using internal reserves of the device to operate, on 
operator's instructions, on information entered by the 
operator or stored in the memory, including manual control 
signal input for the units 6, 7 and 8. 

The listed operation modes are defined by transferring 
information from one unit to another one via the data bus 2, 
The first operation mode is the most general base mode. The 
second and third modes are particular cases of the first 
operation mode. The fourth operation mode is implemented using 
the device structure and expands its functionalities depending 
on the particular embodiment and designation of units 6,7 and 
8. As the result, the device can further perform a number of 
standard functions, such as notepad, a calculator, a 
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dictionary, etc* That is why the device operation will be 
further discussed on an example of the first operation mode 
(transition to a manual input of control signals of units 6,7 
and 8 will be discussed with the description of operation of 
unit 1) . 

Fig • 11 shows a sequence of steps of the first operation 
mode of the device. A,B,C and D steps are preliminary (setup) 
steps; F and G steps are basic operation steps; H step 
completes given operation mode, F and G steps are iterated in 
time and comprise a set of instructions whose sequence is 
shown in Fig. 12. Each of the two operations can have two 
optional sets of instructions: with intermediate storage of 
transferred information in an exchange buffer (by coimnand 
"YES") and without intermediate storage (by command "NO"), an 
accelerated exchange mode. The options can be set by an 
operator or the presence of a particular option of a set of 
instructions is provided by embodiments of the device units. 

There are two further specific operation modes: 

- output of information to the monitor from the unit 13 or 
15 without interruption of information transfer via the bus 2; 

- interruption of operation and enabling a new (sub) mode 
or signaling of the necessity to change to a new mode. 

The first specific operation mode can be executed either 
from the telephone network interface unit 13 or from the 
wireless communication interface unit 15. In each case 
inputs/outputs (display channels) of the image information 
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interface unit 14 connected to the bus 2 are disabled and 
information is received in the unit 14 from unit 13 or unit 
15. 

The second specific mode can be executed by command from 
the wireless communication interface unit 15 to transfer 
information from the wireless receiving unit 27 to the bus 2 
either by command from the timer information interface unit 18 
to convey information from a timer activated unit(s) to the 
bus 2, or by internal command of unit 1 in course of the 
comparison step when a word on the bus 2 matches a 
predetermined word. In such cases a command is provided to the 
unit 1 over feedback circuits (as discussed below) and changes 
the operation mode of the device; a signal can be also 
provided from units 15 and 18, instead of the unit 1, to the 
amplifying element 34 and the signal element 35, and notify of 
the necessity to change the operation mode. The second 
specific mode can be used in the following cases: 

where paging or another communication signals are 
received; 

where some operation modes are activated at a specific 

time; 

where timer or alarm clock signals are used; 

to identify any word on the data bus 2 transmitted from a 
unit 6-18, including digital identification of sounds, image 
fragments, subscriptions, and fingerprints on a touch monitor. 
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Each of the operation modes is set via a control signal 
bus 3, control signals being supplied to the ALU 6, random- 
access and rewritable nonvolatile memory units 7 and 8, the 
trunk amplifier unit 9 and interface units 10-18, and the 
wireless receiving unit 27 and the digital timer unit 29. 

The device can receive information on the data bus 2 from 
only one unit (on one information channel) and send 
information from the data bus 2 via all of the remaining units 
connected to the bus 2 or part of the units (information 
channels) . The exclusions are the units 15 and 17 which don't 
receive information from the bus 2, but can only transmit 
information to the bus 2. Control signals are provided over 
the bus 3 to a transmitting unit connected to the bus 2 to 
enable operation and direct information transfer to the bus 2. 
Control signals are sent on the bus 3 to the receiving units 
connected to the bus 2 to enable and direct information 
transfer from the bus 2. 

If information is transferred only to the units not 
connected to device outputs, the device operates in similar 
way, and information is processed, stored in memory and (or) 
displayed on the monitor. Control signals are generated in the 
same manner if the device transmits, to external devices, 
information contained in units 1,6-8, and 29, and information 
can be entered into unit 1 by the operator from the remote 
signal input unit 5, 
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Independent operation of the device^, without connection of 
external devices and only on operator's instructions, is 
performed with the aid of the manual control unit 5 and the 
remote signal input unit 5. Numeric and alphabetic data is 
entered, via the unit 1, to units 6-9 and 29 where it is 
processed or stored, and the data can be displayed on the 
monitor. Unit 14 receives information from the bus 2 in the 
same way as in the other modes • 

The number of base operation modes is defined by the 
number of units which can transfer information to the data bus 
2, particularly units 1,6-18, and the number of units which 
can receive information from the bus 2, particularly units 6™ 
14, 17 and 18. It should be noted that the unit 1 can also 
receive information from the bus 2 only to implement control 
functions, i.e. reception relates to specific operation modes. 
As stated earlier, only one unit can perform data transfer to 
the bus 2 at every certain instant, while information can be 
read out on several channels at the same time. When one or 
more output channels (units) are disconnected, additional 
operation modes of the device are provided. Therefore, a 
general list of base operation modes can be represented in 
Table 1. 

Subunits h=3 in unit 15 can be interfaces for receiving 
paging, radio and TV signals. Sub-units m=4 can be interfaces 
65-68 (Fig. 4). Sub-units t+1=13 are interfaces for transferring 
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current time signals and timer signals to each unit receiving 
information from the bus 2. 

The number of base operation modes can be also increased 
by connection and disconnection of various interfaces inside 
one unit (channel) and conveying information between the 
interfaces as between separate units. Total number of possible 
operation modes of the device is defined by the combination of 
all base operation modes and special operation modes, and the 
modes obtained by operator's manual input of instructions via 
the unit 1 with the aid of unit 5, The number of manual 
operation modes depends on operator's capabilities, such as 
ALU 6 type and variable information contained in memory units 
7 and 8. Therefore, it is impossible to count the number of 
manual operation modes. 

Maximum possible number of operation modes of the device 
with enumeration of all possibilities requires respective 
hardware input. At the same time the attainment of all 
possible operation modes in one embodiment is practicably 
unreasonable^. Table 2 shows a list of operation modes taking 
into account simultaneous operation of subunits of units 15 
and 16, i.e. h, m=l, and the presence of clock and two timers 
(connecting and disconnecting), i.e. t+1=3, and with certain 
limitation in the number of units that can be enabled and 
disabled to receive information from the bus 2. 

Units not shown in column 4 of Table 2 in a certain mode 
of receiving information from the bus 2 are either 
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continuously enabled to receive information, or continuously 
disabled. In practice it is not required to transfer video and 
audio information from units 10 and 11 to the ALU 6 or to 
convey information between units 10 and 11, etc. 

If there are three special interruption modes, e.g. 
responsive to a wireless signal, a timer signal and a code 
information appearance, the number of all modes will be 
threefold, i.e. the total number of modes will be 6912 
according to Table .2. All the modes are entered by units 4 and 
5 and then enabled and disabled by the information and control 
signal receiving and transmitting unit 1 automatically. 

The unit 1 (Fig.l) operates in the following manner. 

Units 4 and 5 enable the unit 1 and provide information 
and control signals thereto. Signals from the unit 5 are 
received remotely at a signal receiving and converting unit 4 5 
and via a register 44 providing intermediate storage of 
digital code, are supplied to a remote control signal bus 58. 
Signals from the unit 45 are provided directly to the bus 3, 
e.g. to control a wireless receiving unit 27 and to directly 
input current time and time at timers to the unit 29 without 
interruption of the device operation. From the bus 58, signals 
are transferred as control signals to internal units and 
elements of the unit 1 and as information signals to the bus 2 
via information inputs and outputs D and V of bus drivers 41 
and 42. The information signals can be provided, via the bus 
2, further for processing, storing and transferring to units 
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6-14, 16, 18. Furthermore, the unit 1 can receive information 
from the bus 2, i.e. from units 6-18, via the bus driver 42 ♦ 

Operation of the unit 1 and the device is locked by an 
asynchronous generator 4 6 whose signal from CI output is sent 
also to the bus 3 to lock operation of functional units of the 
device. All operation modes are stored as a set of digital 
words in a control memory 36 which outputs, according to clock 
pulses of the generator 4 6 via a command register 38, control 
signals to units 6-18, 27 and 29 of the device (control fields 
38.1-38.11) and to internal elements of the unit 1 itself 
(control field 38.12 - local control field). From the local 
control field, control and gate signals are provided to bus 
drivers 41 and 42, elements 56 and 57. Transfer of information 
via the bus drivers 41 and 42 is enabled by a signal provided 
to input CS, while the transfer direction is defined by a 
signal at input E. Since the bus driver 41 transfers 
information only to one side: from the bus 58 to the bus 2, a 
constant signal is provided to its input E, while the signal 
at input E of the bus driver 42 varies depending on operation 
mode, i.e. the necessity to transmit information to the bus 2 
or receive information from the bus 2. 

Control memory addresses are specified at an address 
counter register 37 which has a record input C, an input +1 
for automatic continuation of the routine in one mode and an 
address input A to which supplied are an initial address when 
the automatic operation mode is enabled, special mode 
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addresses, addresses when manual modes are operated, and 
addresses for automatic continuation of the routine in some 
technical embodiments. Recording to input C is performed by 
the single-pulse generator 47, while the address is switched 
responsive to a signal at input +1 by the asynchronous 
generator 46. Signal to input C is enabled by OR element 51, 
which is enabled by a signal from the unit 4 or 5 . Signal 
input +1 is enabled by 20R element 52 which is enabled by a 
signal from memory 36 output. 

Addresses to the address counter register 37 are conveyed 
from a multiplexer 39 at which one of several sets of address 
signals is selected. Selection of a set is defined by the 
operator using the unit 4 or 5 or automatically, using a 
control field 32,12 of the register 38; the generated address 
code is conveyed, via the element 57, to an address generation 
logic 40. Final generation of the multiplexer 39 address at 
outputs of the logic 40 is defined by codes conveyed from the 
unit 15 (wireless communication interruption signal) , unit 18 
(timer responsive interruption signal) , comparison unit 48 
(interruption signal when identical information papers at the 
bus 2 and in the comparison unit) . Signals from units 15, 18 
and 48 are also sent to 4-2AND-OR element to output a command 
to the single-pulse generator 47 so that the address be 
recorded to the counter register 37 in the interruption mode. 

The address generation logic 40 (Fig. 6) receives the base 
code of the multiplexer 39 at 3-2AND-OR elements 7 7. 1-77. n and 
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2-2AND-OR 79. 1-79. n elements, where n is the number of address 
inputs of the multiplexer 39 (the number of switched input 
channels D of the multiplexer is 39=2"^) . If the address code is 
transferred directly, logical zero is sent to second (gating) 
inputs of AND elements 77 and first AND elements 79, and 
logical one is sent to a second input of second AND elements 
7 9 by the operator using the unit 5 or from the control field 
38.12 of the register 38 via the element 57. If the address 
should be changed by command from units 15,18 or 48, logical 
zero is alternatively sent to second input of second AND 
elements 79, and logical one is sent to second input of first 
AND elements 79. Logical one is also sent to second inputs of 
AND elements 77 (e.g. from the register 38) corresponding to 
the unit whose signal should change the address. Modulo 2 
adders 78. 1-78. n allow additional inversion of the address 
code by conveying logical one to second input thereof from the 
element 57 . 

The comparison unit 48 allows specifying a reference code 
which is drawn up on the unit 6 and conveyed to the unit 4 8 
via the bus 58. The code is compared with codes supplied to 
the unit 48 from the bus 58. The codes are stored by pulse 
from the generator 47 enabled by the unit 4 and implemented by 
elements 53 and 54. The unit 4 8 is enabled and disabled by 
units 4 and 5 via the element 43. When a code identical to the 
reference code appears on the bus 2, the unit 4 8 outputs a 
well-defined signal differing from the signal when different 
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codes are compared. Responsive to the signal, the address of 
the multiplexer 39 is changed by the logic 40 and a pulse is 
generated by the oscillator 47 to record the address in the 
counter register 37. As the result, the comparison unit 48 
provides the following operations: 

switching the operation mode of the device when the 
reference code coincides with the code on the bus 2; 

generating an additional control command by supplying a 
known code from the unit 5 at appropriate time, e.g. as a 
secret code preventing intrusion of outsiders in the device 
operation . 

The comparison unit 4 8 (Fig. 7) receives information from 
the bus 2 via the element 81 at D input of a register 81, and 
reference information at D input of a register 82; C inputs of 
the registers receive record pulses from the generator 47 to 
via elements 53 and 54. Information at outputs of registers 81 
and 82 is compared at inputs A and B of the element 80. 
Comparison enable signal specified at the unit 5 is provided 
to input of the element 80. 

Address codes for the memory 36 are conveyed to 
information inputs D of the multiplexer 39. The address codes 
are generated as a part of output word of the memory 36, as a 
word from the bus 2 using units 4,5,18. The address code 
formed as a part of output word of the memory 36 is shown by 
dotted line because to continue operation of the microcode a 
feedback from the memory 36 to input +1 of the counter 



30 

register 37 can be used. The feedback to the multiplexer 39 as 
a new address code expands functionalities of the unit 1. The 
address code conveyed from the bus 2 via the bus driver 42 can 
be the information formed previously and written in the units 
6-8, or even the information received from an external device. 
Address codes from the units 4 and 5 are entered manually, and 
to minimize hardware input the address code from the unit 4 
can have a fixed value (only for debugging the device) . 
Address code from the unit 18 is conveyed over feedback 
circuits via signal/time inputs of the unit 1 to accelerate 
enabling new operation modes responsive to timer signals. 

In addition to automatic input of control signals, control 
signals for units 6,1 and 8 can be entered manually. For these 
units the register 38 further comprises an information input 
DO and a clock input CO, signals at which define only 
information at output of control field 38.1 of the register 
38. The modes are switched with the aid of the multiplexer 49. 
Signals are provided to inputs Bl and B2 of the multiplexer 49 
from the bus 58 and the generator 47 (via element 55), the 
signals being specified by the operator at the unit 6, and 
signals from output of the memory 36 and the generator 4 6 are 
provided to inputs LI and L2 of the multiplexer 49. If inputs 
B are selected at the multiplexer 49, a manual operation mode 
can be implemented, and if inputs L are selected the automatic 
operation mode is performed. The multiplexer 49 is controlled 
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via 30R element 56 with the aid of units 4,5, or by command 
from field 38.12 of the register 38. 

Operation of units 6,7 and 8 corresponds to the operation 
names. Unit 6 performs logic, arithmetic and other mathematic 
operations; units 7 and 8 store data, the unit 7 doing this at 
a greater speed, and the unit 8 storing information when power 
supply is disconnected. 

The trunk amplifier unit 9 and interface units 10-18 
perform functions associated with the type of information 
transmitted on a certain channel and supplied to or received 
from the bus 2 (except units 15 and 17) as digital information 
with a word length corresponding to the number of bits at the 
bus 2 (e.g. 8 or 16 bits). The unit 9 transmits digital 
information on long lines that are connected to via the unit 
22. Units 10 and 11 perform conversion into digital 
information and back (see Fig. 8) and receive and transmit 
analog video and audio information over standard video and 
audio inputs/outputs via units 10 and 20, respectively, 
including sound transmission via microphone 30 and reception 
via headphones 31. Unit 12 transmits and receives, via unit 
24, remote signals such as IR. Unit 13 transmits and receives 
telephone network and apparatus signals via unit 21. Unit 14 
transmits information providing image representation of data 
from the bus 2 on the monitor and indication of the device 
operation parameters at the unit 26, and receives information 
entered to the touch monitor 25 by stylus 32. Unit 15 
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transfers to the bus 2 information received at input elements, 
in particular, at an antenna, and processed by unit 27 which 
can be, in particular, a receiving section of a pager, radio 
set and/or TV set. Unit 16 receives and transmits information 
corresponding to personal computer standards via unit 23 
consisting from standard computer subunits (see Fig. 4). Unit 
17 transmits to the bus 2 information contained on magnetic 
and/or smart cards inserted in unit 28. Unit 18 transmits and 
received various time signals stored in unit 29. Units 18 and 
2 9 comprise digital inputs and outputs, and information can be 
transmitted from them and to another digital units by various 
methods (see Fig, 5) depending on the embodiment. 

Telephone network interface unit 13 (Fig, 3) receives 
signals via unit 21 from a telephone network to circuit 59, 
which reduces, noise level and transmits signals further to 
subunit 60 which divides signals of different communication 
lines, e.g. by frequency (see also Fig. 9). Signals from the 
main communication line are transmitted via a switch 8 9 
directly, while signals of additional communication lines are 
transmitted via the switch using converters 88. 1-88. f which 
match signal parameters of the additional communication line 
signals with signal parameters of the main line. A required 
communication channel is connected with the aid of switch 8 9, 
and switching to another channels and vice versa is also 
possible.. Subunit 60 (switch 89) transfers and receives 
information on a definite communication line from subunit 61 
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whose signals are transmitted and received by a telephone set 
via unit 21 and by subunit 62. The latter, in turn, converts 
telephone signals into digital information and vice versa. 
Subunit 62 transfers and receives information from the bus 2 
with the aid of a bus adapter 63 or only transfers information 
to unit 14 via a bus driver 64. Subunits 60-62, adapter 63 and 
driver 64 are controlled by commands received via the bus 3. 

The device can be made of standard components used in 
computer, telecommunications, television, radio broadcasting, 
video and audio equipment. By way of example, some digital 
components can be implemented on chips of 1533 series, in 
particular, a counter on 1533E7 chip, a bidirectional buffer 
with three logic states on 1533AP6 chip, a buffer register on 
153IR23 chip, etc, nonvolatile memory on 556RT16 chips, 
reprogrammable memory on 1624RR3 chip, etc. However, taking 
into account the need to minimize dimensions, weight and power 
consumed, some units of the device can be implemented on 
custom VLSI and other special-purpose modules like portable 
computers. Consequently, the device with wide functionalities 
can be made convenient for mobile use. 

Some optional variants of using the proposed computer 
telecommunications device (telecommunications organizer) are 
shown in Table 3. 
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CLAIMS 

!• A computer telecommunications device comprising a data 
(information signals) bus, a control signal bus, a manual 
control unit, an arithmetic and logic unit (ALU) , a random- 
access memory unit (RAM) , an audio information interface unit, 
an image information interface unit, a computing means 
interface unit, two sets of contact elements, a monitor, a 
microphone and headphones, wherein the data bus is connected 
to information inputs/outputs of the ALU and RAM units, first 
information inputs/outputs of the audio information interface 
unit, computing means interface units and image information 
interface units, whose control inputs are connected to the 
control signal bus, second information inputs and outputs of 
the audio information interfaces unit being connected to a 
first set of contact elements, whose first inputs and outputs 
are connected to the microphone and headphones, respectively, 
and second inputs and outputs are linear inputs and outputs of 
the device, second inputs/outputs of the image information 
interface units are connected to first information 
inputs/outputs and control inputs of the monitor, second 
information input s /outputs of the computing means interface 
unit are connected to a second set of contact elements, whose 
inputs/outputs are inputs/outputs of the device, characterized 
in that the device further comprises an information and 
control signal receiving and transmitting unit, a remote 
signal input unit, a rewritable nonvolatile memory unit, a 
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trunk amplifier unit^ a video information interface unit;, a 
remote information exchange interface unit, a telephone 
network interface unit, a wireless communication interface 
unit, a card interface unit, a timer information interface 
unit, three sets of contact elements, an information 
receiving/transmitting element unit, an indication element 
unit, a wireless receiving unit, a card adapter unit, a 
digital timer unit, a stylus, input elements, an amplifying 
element and a signal element, the monitor having a touch- 
sensitive surface to sense the contact path of the stylus, 
wherein the data bus is connected to information and control 
inputs /outputs of the information and control signal receiving 
unit and transmitting unit, and information inputs/outputs of 
the rewritable nonvolatile memory unit, with first information 
inputs/outputs of the trunk amplifier unit, video information 
unit, remote information exchange unit, telephone network unit 
and timer information unit, and outputs of the wireless 
communication and card interface units, whose control units 
are connected to the control signal bus, and control units of 
the information and control signal receiving and transmitting 
unit are connected to outputs of the manual control unit, 
inputs of the remote reception of control and information 
signals of the information and control signal receiving and 
transmitting unit receive signals from the remote signal input 
unit, a signal input of the information and control signal 
receiving and transmitting unit is connected to a first signal 
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output of the wireless communication interface unit, signal 
and time inputs are connected to outputs of the timer 
information interface unit, and outputs are connected to the 
control signal bus, second information inputs and outputs of 
the video information interface unit are connected to a third 
set of contact elements, whose inputs and outputs are inputs 
and outputs of a device, second information inputs /outputs of 
the trunk amplifier unit and telephone network interface unit 
are connected to fourth and fifth sets of contact elements, 
respectively, whose inputs /outputs are inputs/outputs of the 
device, second information inputs/outputs of the remote 
information exchange interface unit are connected to first 
information input/outputs of the information receiving/ 
transmitting element unit, whose inputs/outputs are 
inputs/outputs of the device, third information and . control 
outputs of the image information interface unit are connected 
to inputs of the indication element unit, and first and second 
direct access information signal inputs are connected to 
information signal outputs of the telephone network interface 
unit and the wireless communication interface unit, 
respectively, a second signal output of the latter being 
connected to input of the amplifying element, information 
input is connected to the wireless receiving unit, whose 
control input is connected to the control signal bus, and 
information input is connected to an output of the input 
elements whose inputs are inputs of the device, information 
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inputs of the card interface unit are connected to outputs of 
the card adapter unit whose inputs are inputs of a card 
insertion device^^ second information inputs/outputs of the 
timer information interface unit are connected to information 
inputs/outputs of the digital timer unit whose control inputs 
are connected to the control signal bus, and signal outputs of 
the timer information interface unit are connected to a set of 
second inputs of the amplifying element whose outputs are 
connected to inputs of the signal element whose input is a 
signal output of the device, input surface of the monitor 
transmits contact movement of the stylus. 

2. The device according to claim 1, characterized in that 
the information and control signal receiving and transmitting 
unit comprises a control memory whose address inputs are 
connected to outputs of an address counter register whose 
address inputs are connected to outputs of a first 
multiplexer, and outputs of the control memory are connected 
to information D~inputs of a command register, information Ll- 
input of a second multiplexer and a first set of information 
inputs of the first multiplexer whose second set of 
information inputs, first group of information inputs of a 
comparison unit, and output of a first bus driver are 
connected to information D-inputs/outputs of a second bus 
driver, whose information V-inputs/outputs are connected to 
the data bus, inputs of the signal receiving and converting 
unit are inputs of the device remote control from the remote 
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signal input unit, and outputs are connected to the control 
signal bus and D-inputs of the register, whose outputs are 
connected to the remote control signal bus to which connected 
are D-inputs of the first bus driver, fifth group of 
information inputs of the first multiplexer, first group of 
inputs of multi-channel 30R element, second group of inputs of 
multi-channel 20R element, second group of information inputs 
of the comparison unit, second inputs of first and second 2AND 
element, first, second and third gating inputs of 4-2AND-OR 
element, first input of a single-pulse generator, first input 
of third 2AND element, first input of 30R element and 
information Bl-input of the second multiplexer, information 
B2-input of which is connected to output of the third 2AND 
element, and an address input is connected to output of 30R 
element, Fl and F2 outputs of the second multiplexer are 
connected to DO and CO inputs of the command register, 
respectively, and C-input of the latter is connected to CI- 
output of the asynchronous generator, which is also connected 
to information L2-input of the second multiplexer, C-input of 
the register and the control signal bus, and C2-output of the 
asynchronous generator is connected to second input of the 
fourth 2AND element, first input of which is connected to 
output of the control memory, and output is connected to +1- 
input of an address counter register whose C-input is 
connected to output of fifth 2AND element whose second input 
is connected to output of the single-pulse generator, to which 
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also connected are second input of third 2AND element and 
first inputs of a first and second 2AND elements, outputs of 
which are first and second clock inputs of the comparison 
unit, respectively, whose output and outputs of the wireless 
communication and timer information interface units are 
functionally connected to first, second and third signal 
inputs of 4-2AND~OR element and control inputs of an address 
generation logic whose outputs are connected to address inputs 
of the first multiplexer, third group of information inputs of 
which is connected to outputs of the timer information 
interface unit, and fourth group of information inputs is 
connected to outputs of multi-channel 20R element, which are 
also functionally connected to control input of the comparison 
unit, first input of fifth 2AND element and fourth and fifth 
gating inputs of 4-2AND-OR element whose output is connected 
to second input of the single-pulse generator whose third 
input is connected to output of the manual control unit, whose 
outputs are also functionally connected to second input of 30R 
element, first group of inputs of multi-channel 20R element 
and second group of inputs of multi-channel 30R element whose 
outputs are connected to address generation inputs of the 
address generation logic, and third group of inputs of which 
and third input of 30R element, chip sampling inputs of the 
first and second bus driver and data transfer direction of 
second bus driver are functionally connected to output of the 
command register, local control field included in a control 
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word, an input of data transfer direction of the first bus 
driver is connected to a constant logic level, and the 
remaining outputs of the command register, control fields, are 
connected, via the control signal bus, to controlled units of 
the device. 
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(57) PecjDepaj: 

KoMnbK)xepHO-TeneKOMMyHHKau|MOHHoe ycxpoMCXBO oxhochxc^ k oSxiacxHivi 
KOMnbJoxepHOfi m xeneKOMMyHUKauMOHHOM xexHHKUi, b nacxHocxn k ycxpoMCxeaM fl/ifi 
o6pa6oxKM \A pacnpefleneHMiq noxoKoe flaHHbix pasjiMHHbix HHclDopMaqnoHHbix 

CMCXeM C paSJlMHHblMM CUCXeMaMM 0X06pa>KeHl/lfl HHCt)OpMai4MM. TeXHMHeCKl/IM 

peayjibxax saioiKDMaexcyi s xom, mxo ycxpoMcxBO nosBOXifiex ocyixiecxBMXb nepefiany 
HHcfDopMaunn 6e3 Mcnonb30BaHM5i KOMnbK)xepa Me>KAy TeneKOMMyHUKaunoHHbiMn n 
paAnoxenesnsnoHHbiMn cex^iMn, BHeiuHMMH uMcjDpoBbiMn ycxpoficxBaMM, ayflMO" n 
BMfleoannapaxypoM, a xaK>Ke ivio>Kex ncnojibsoBaxbcji b Kanecxse xenec^oHHoro 
annapaxa m aBXOHOMHoro cpeflcxsa p,n9\ xpaHeHun AQHHbix. TexHUMecKuPi pesynbxax 
Aocxuraexc^ sa cnex xoro, hxo ycxpoMCXBO coAep>KMx 6jiokm apwcfDMexuKO- 
nornHecKUM, oneparnBHofi naM^XM, MHxep4)eCicoB ayAi/ioiiHc}3opMaL4i4M, 
nHxepctDeticoB BusyanbHOM HHc|3opMaMHi/i, MHxepc|3eCicoB KOMnbKDxepHbix cpeflcXB n 
MOHMXop, a xaioKe 6jiokh npneivia m nepeflaMU HHc|3opMai4HOHHbix m ynpasns^K^LLinx 
CMmaxioB flucxaHunoHHoro BBOfla cumanoB, nepeaanncbiBaeivioM 
GHeproHeaaBMCHMOM naM^^xn, MamcxpanbHbix ycunuxeneii, nHxepc}DeticoB 
BHfleonHctDopMaL4i/iM, HHxepct)eMcoB flucxaHuinoHHoro oSMeHa HHciDopMam/ieM, 
MHxepc}DeMcoB xejiecjjOHHoPi cexn, MHxepc}DePicoB SecnposoAHoii cb513m, 
MHxepc|DeficoB Kapx m MHxepcjDeMCOB MHctDopMauMM xpoHOMexpoB. 1 3.n.c}D-Jibi, 12 nn., 



3 Ta6n, 

H3o6peTeHMe othochtc^i k oSnacTfiM KOMnbK)TepHoi?i m TeneKOMMyHMKaqnoHHOM 
TexHMKM, B HacTHOCTi/i K ycTpofiCTBaM flH^ o6pa5oTKM M pacnpeAexieHMfi hotokob 

flaHHblX paSJIUHHblX MHCfDOpMaLlMOHHblX CMCTeM C paSJlMMHblMM CMCTeMaMM 
0T06pa>KeHM^ HHC{DOpMai4HM. 

CymecTsyeT uejibiw p^A ycrpoMCTB flnfi cBfisM pasjiMMHbix MHc|3opMai4MOHHbix 
cwcTeM, npneivia m nepeflann HHc|3opMai4MM Me>KAy stmmm cucreMaMH. 
flnf? paannHHbix HasHaneHMM Mcnonb3yK)TC« TeneBnanoHHbie, BUfleo- m ayAHOKapTbi, 
BbinoriHeHHbie b bma© Sjiokob nepcoHanbHoro KOMnbrorepa, 4)aKc-M0AeMa, 
KnaBMarypbi nepcoHanbHbix KOMnbJOTepoa co BCTpoeHHbiMH aAanjepaMn 
wHTenneKxyanbHbix Kapj. fln^i pacujupeHUfi (J^yHKuiuM m cbasm c nepMct)epwMHbiMM 
ycTpoMCTBawiM p,n9\ Mo6MnbHbix KOMnbioTepoB (HoyrSyKOB) McnonbsyroTCfl nopjbi- 
pennnKaxopb}, cjaHunn flOK (Desk Stations) m TejieBwsMOHHbie w BHAeoaAanrepbi 
(TV and MPEG adapters). 

OAHaKO yKaaaHHbie sbiiue cpeACTBa He cJ^yHKMHOHnpytOT 6e3 KOWinbKJTepa, T.e. He 
9\Bn9\\orc5^ caMocTOfiTenbHbiMM ycrpoMCTBaMn. 

MsBecTHo KOMnbicTepHo-TeneKOMMyHMKai4MOHHoe ycrpoMCTBo Communicator 
NOKIA 9000 (cm. "Oco6eHHOCTn HaMHOHanbHOM coTOBOfi. NOKIA 9000". Mnp CBflsn 
]A i/iHc|Dopivia!4MH. Connect, 1997, N 1-2, c. 87), b KoropoM coBMemenbi coTOBbiM 
TejiecfDOH n KOMnbK)Tep, BbinoxineHHoe Ha ease npoiieccopa m onepaMnoHHOw 
CMCTeMbi, coAep>Kainee xaioKe 6noKM nawiHTM, ct)aKC-M0AeM, KaribKyji^rop, sanncHyio 
KHH>KKy, KaneHAapb m nMeioLuee jeKCTOBbiM peAaKTop. 

3to KOMnbKJTepHO-TeneKOMMyHUKaLinoHHoe ycTpowcTBo yAo6Ho A-n^^ Mo5MnbHoro 
Mcnoxib30BaHM5^, HO epo B03M0>KH0CTM HO npweMy M nepeAane pasjiMHHbix bmaob 
CMPHanoB M cooTBercTBeHHo no noAKntoMeHHK) sHeuiHux ycrpoMCTB jrbji^ihdtcj^ 

HeAOCTaXOHHblMH, B HaCTHOCTH OTCyTCTByer B03M0>KH0CTb nOAKJlKJHeHI/If? MarHHTHblX 

M MHTenneKTyanbHbix Kapx, ayAMO- i/i Bi/iAeoannaparypbi, orpaHMMeno KonnnecTBo 
noAKnwHaeMbix nepM<t)epni?iHbix KOMnbiorepHbix ycrpoMCTB, KpoMe roro, 
i/icnojibsyeMbM bma xenectDOHHOM CBf\3\A 9^Bn9\ej09\ AoporocxofimuM n BbmonH5^exc5i 
3a cMBx BJiaAeiibLJia ASHHoro ycxpoMCXBa. 

HsBecxHa KOMnbroxepnaj? cucxeivia (cm. naxenx CLJLIA N 5559965, kji. G 06 F 13/00, 
1996 r. ), coAep>Kaina5^ npoiteccop, onepaxuBHyjo naM^ixb, BHeuuHMDio naMJixb 
6ojibmoro o6-beMa m rpynny aAanxepoB BBOAa-BbiBOAa, MMejOLqux comacoBanHbiPi 
pe>KMM "BKHtoMaPi M nrpati" (Plug and Play) m pacnpeAejieHHbiCi pe>KHM pecypcoB, 
3xa CMCxeMa oSecneMtiBaex noAKJiiOMeHi/ie nepMc|DepnMHbix KOMnbJoxepHbix 
ycxpoiicxB, 

OAHaKO yKasannan KOMnbraxepnaji cucxeMa npeAHasnaneHa xojibKO p,r\y\ 
noAKTiiOHeHM^i MMct)poBbix ycxpoCicxB, pa6oxaK)LJ4nx b pe>KMMe Plug and Play. 
HsBecxHa HacxonbHa5^ KOMMyHUKauinoHHa^i cexb (cm. naxenx ClilA N 5317693, Kn. G 
06 F 13/00, 1994 r.), coAep>Kama^ MeHxpanbHbiPi npoLieccop. 6jiokm onepaxMBHOM m 
nocxo^HHOM naM^ixM, KOHxponnepbi, naM?ixb c nporpaMMOM KOHcjDnrypaMnn cexn, 
Ancnnew, MHxepct>efic cbjrsm c cexbHD m cexesbie nHxepcjDeMCbi, axa cexb 
o6ecneHMBaex CB5i3b MHO>KecxBa nepucjDepuwHbix ycxpouicxB c rjiaanbiM 
KOMnbioxepoM na ocnoBe npoxoKona cb«3m. 

OAHaKO yKasaHHan KOMMyHUKaqnoHHafl cexb He fisnfiercn MoOnnbHofi m pa5oxaex 

XOJlbKO COBMeCXHO C KOMRbRDXepOM. 

HaM6ojiee 6ni/i3KMM no ct>yHKMi/ioHanbHOMy HasHaHeHHK) v\ ncnojibsyeMbiM 6noKaM k 
npeAno>KeHHOMy ycxpoPicxsy ^^sriHexcH cucxsMa a-hfi pacnpsAexieHHJ? HMeHH BHyxpw 
cexM aAanxepoB 3aH?ixoPi jimhum, AMHaMUMecKoCi 3arpy3KM aAanxepoB, nMeK>iAi/ix 
OAMHaKOBbie nornMecKMe o6o3HaMeHMfi, m ycxanoBKn b noAKJironeHHOM cocxoj^hmm 
ocxaBUJuxcfi aAanxepoB (cm. naxenx CIJLIA N 5454078, kji. G 06 F 13/00, 1995 r), 
coAep>KaLiiaH iumy AaHHbix, coeAHHennyK) HenocpeAcxBeHHo c qenxpajibHbiM 



npoueccopoM, SnoKaivin nocT05^HHoCi n onepaTMBHOii naMsiTH, c nepucjDepuCiHbiMH 
ycrpoMCTBaMM xnna flucKOBoro 3anoMHHaK)iLi4ero ycTpoMCTsa nepes aflanjep BSOAa- 
BbiBOAa, c KJiaenaTypoii, Mbimbfo, flUHaiviMKOM m wii/ikpoc}>ohom nepea aflaniep 
conp^xeHMH nonb30BaTen5q, c cejbK) 3BM nepea aAanrep KBHanoB cb9\3\a m c 
AncnneeM nepea aflanxep f\v\cnne^. 

Stb ci/icTeMa o6ecneMMBaeT nepeflany MHC|)opMaL4MM Me>Kfly onepaiopoM, 
nepMcjDepuMHbiMM sanOMUHafomnMM ycrpoiiCTBaMU, cerbK) 3BM m onepaMnoHHbiMM 
M 3anoMMHaK)Li4MMM SxioKaMM CMcreMbi c npeflCTaBJieHneM AaHHwx Ha flucnnee. 
OAHaKO 3Ta CMcreMa He npuHMwiaeT cumanoB paAWOTeneBMSMOHHOM cbasm, He 
nosBOJiHei nepeAasaTb m npuHUMaxb Bv\^eo\AHdpopMai\\A\o, ne o6ecneHMBaeT 
TenecjDOHHyK) CB^i3b m bboa HHcjDopMaLiMM c Kapr, KpoMe aroro, ynpaBnenne m bboa 
AaHHbix b CMCTeMy Henb35i npoMSBOAMTb AUcraHiAMOHHO. 

KaK cneAyer m Bbime n3no>KeHHoro, ne peLUSHa o5o6iJ4eHHaa saAana 
OAHOBpeivieHHOM o6pa6oTKM n pacnpeAejieHUfl noTOKOs AaHHbix pasnnMHbix 
MHct)opMaL4MOHHbix cMcxeM, BKJihOHafi i4iic|3poByio, BMAeo- M ayAMO-, TenecjDOHHyK) M 
paAMOTeneBnanoHHyK) i/iH<t)opMai4HK), MHCt)opMaLiMK) pasnnHHbix bi/iaob Kapr, a 
raioKe cMmanoB or oneparopa c KOMnaKiHOfi peajinaaMMefi cooTBercTByioiAero 
ycrpoMCTBa. 

Ha pemeHne otoPi saAann HanpaBJieno npeAnaraeMoe M3o5peTeHne. 
no cpaBHeHMio c npoTOTunoM b npeAJio>KeHHoe KOMnbKDjepHo- 
TeneKOMMyHMKai4MOHHoe ycTpowcTBO, C0Aep>KaLLiee mwHy AawHbix 
(nHc|DopMaL4MOHHbix cumanoB), LUMHy ynpaBJiHiou4i/ix cwmanoB, Sjhok pyMHoro 
ynpaBJieHM^, 6jiok apMcjDMeTMKO-jiomHecKMti, 6xiok oneparnBHOM naMHJn, 6jiok 
MHTepc|3ei?icoB ayAMOMHc|DopMai4MM, 5jiok nHxepcf^eMCOB BnayanbHOM viHtjpopuaum, 
5jiok MHTepc|)eMC0B KOMnbK)TepHbix cpeACTB, ABa 5noKa KOHiaKTHbix aneivieHTOB, 

MOHMTOp, MMKpOC|DOH H HayiUHMKH, HpHWeM LIlMHa AaHHbix COOAMHeHa c 

nHc|DopMai4woHHbiMM BXOAaMM-BbixoAaMM 6jiokob apM4)MeTMKo-norMMecKoro M 
onepaTMBHOM naM5q™, nepBbiMn HHcj^opMaMHOHHbiMn BXOAaMH-BbixoAaMn 6noKa 
nHTepct)eficoB ayAMowHct)opMaL4MM, 6jiOKa MHxepcj^eMCOB KOMnbKDiepHbix cpeACTB m 
5jiOKa MHTepct)eMcoB BM3yanbHofi MHc}>opMai4MM, ynpaBn5iiOLi4Me BXOAbi Koropbix 
coeAnneHbi c lumhom ynpasn^iHDLMUX cumanoB, BTopbie HHCf)opMai4HOHHbie BXOAbi m 
BbixoAbi 6jioKa nHTepc[3eMC0B ayAMOUHciDopMaunn coeAWHeHbi c nepBbiM Sjiokom 
KOHxaKTHbix aneMeHTOB, nepsbie BXOAbi m BbixoAbi Koroporo coeAHHeHbi c 

MkIKpo4)OH0M M HayiUHUKaMM COOTBeXCTBeHHO, a BXOpbie ^Bn9]K)TC9] nHHeflHblMM 

BXOAaMM 1/1 BbixoAaMn ycxpoMCXBa, Bxopbie BXOAbi-BbixoAbi 6noKa nHxepclDeMCOB 

BMayanbHOM MHC|DOpMaMMM COeAHHeHbl C nepSblMM MH4)OpMai4MOHHblMM BXOAaMM- 

BbixoAaMM \A ynpasxi^ioLi^uMvi BxoAaMU MOHUXopa, Bxopbie nHc{3opMai4MOHHbie 

BXOAbl-BblXOAbI 6j10Ka HHXepc}3eMC0B KOMHblOXepHblX CpSACXB COeAHHeHbl CO 

BxopbiM SnoKOM KOHxaKXHbix 3neMeHXOB, BXOAbi-BbixoAbi Koxoporo 9\Bn^\orc^ 
BXOAaMM-BbixoAaMH ycxpoMcxBa, BBeAenbi 6jrioK npneivia m nepeAann 
MHct)opMaMMOHHbix M ynpaBJifiioinMx ci/imanoB, 6noK A^JCxaHLinoHHoro BBOAa 
cumanoB, SnoK nepe3anMCbiBaei\/ioM 3HeproHe3aBMci/iMOM naMHXM, 5jiok 
MarncxpanbHbix ycunnxenefi, 5noK nHxepcJ^eiicoB BMAeoMH4)opMai4MW, 6noK 
i/iHxepc|DeMCOB AncxaHquoHHoro o6ivieHa ]AHdpopN\au,\Ae\A, 5noK HHxepcj^eMcoB 
xejie(4)OHHoii cexn, 6jiok MHxepct)eficoB 6ecnpoBOAHOM cbasm, 6noK MHxepc|3eMCOB 
Kapx, 5noK HHxepcJ^eCicoB HHcfDopwiaiAHH xpoHOMexpoB, xpw 6noKa KOHxaKXHbix 
anewienxoB, 5jiok aneMenxoB npneivia-nepeAaMM MHc|DopMaMMH, 6noK sneMenxoB 
nHAHKauiMM, 5noK npneMHbm 5ecnpoBOAHOM cbjish, Qjiok aAanxepoB Kapx, 6noK 
i4n4>poBbix xpoHOMexpoB, pyHKa-nepo, aneMenxbi BxoAHbie, sneMenx ycmiHxejibHbm 
M aneMenx curHanbHbifi, a MOHnxop BbinojiHeH c nyBCXBuxenbHOM noBepxHocxbio, 
BOcnpMHniviaK)LL|eCi xpaeKxopnK) KOHxaKxupoBanufi pyHKi/i-nepa, npuMeivi Lunna 
AaHHbix coeAMHena c MHct)opMaL4HOHHo-ynpaBn5iK)LJLiMMM BxoAaiviM-BbixoAaMM SxiOKa 



npneMa v\ nepeflaHi/i nHc|)opMai4i/ioHHbix n ynpaenj^HDinnx cMmanoB, a TaioKe c 
MHc|DopMaMHOHHbiMM BXOflaMM-BbixoAaMM QnoKB nepe3anMCbiBaeM0M 
3HeproHe3aBk!Ci/iMOii naM^xki, c nepsbiM^ uiHct^opMaMMOHHbiMM BXOAaMki-BbixoAaMM 
SnoKOB MarncTpajibHbix ycunnTeneM, BMAeoMHc})opMai4MM, AMCTaHitnoHHoro o6MeHa 
MHct^opMaqneM, lejiecjDOHHOM cern n HHcjDopMaum/i xpoHOMerpoB i/i c BbixoflaMU 
5noKOB MHTep0eMcoB 5ecnpoBOflHOM cb^sm m Kapr, ynpaBnAJomwe Bxoflbi KOTopbix 
coeAHHeHbi c lumhom ynpaBJi5qK)LLj[Mx cumanoB, a ynpasnHfooine BXOAbi 6noKa 
npneMa \a nepeAann nHcjDopMaLiMOHHbix m ynpasxifiioLiiMx cumanoB noAKJiHDHeHbi k 
BbixoAaM 6jioKa pynHoro ynpaBJieHMfl, BxoAbi AMcraHUMOHHoro npneivia 
ynpaBnjiioiJLinx m HHctDopMaqnoHHbix cumanoB 6jiOKa npneivia m nepeAaMn 
MHcjDopMaMMOHHbix M ynpaBJii^ioajnx cumanoB npuHniviaioT cumajibi ot SnoKa 
At^craHUiMOHHoro BBOAa CMmanoB, ci/imanbHbM bxoa QnoKa npi/ieMa \a nepeAani^ 
wHc}}opMaL4MOHHbix n ynpaBjifjKDLqMx cumanoB coeAHHeH c nepBbiM cumanbHbiM 
BbixoAOM BnoKa MHrepcjDeCicoB SecnpoBOAHoiS cb^i3m, cumanbHO-BpeMeHHbie BXOAbi 
- c BbixoAaMM 6jiOKa \AHTepdpeiACOB i/iHct)opMaMMi/i xpoHOMerpoB, a BbixoAbi 
noAKJiHDMeHbi K muHe ynpaBJis^HDiMux cumanoB, BTopbie nHcjDopMaMnoHHbie BXOAbi m 
BbixoAbi 6noKa HHTepctDeMCOB BHAeoMHcj^opMaMnn coeAMHGHbi c rpexbUM 6jiokom 

KOHTaKTHblX aneMBHTOB, BXOAbi M BblXOAbi KOTOpOfO flBJ15ilOTCH BXOAaMM M 
BblXOAaMM yCTpOMCTBa, BTOpbie HHCjDOpMaUMOHHbie BXOAbl-BblXOAb! 6J10K0B 

MarncTpajibHbix ycMnnxeneM m nHTepcjDeMCOB rejiecjDOHHoCi cexM coeAHHeHbi c 

HeXBepTblM H nj^XblM BnOKaMM KOHXaKXHblX aneMGHXOB COOXSeXCXBeHHO, BXOAbl- 

BbixoAbi Koxopbix 9\Bn9\\oT09^ BxoAaMi/i- BbixoAaMM ycxpoMcxBa, Bxopbie 
MHC|DopMai4MOHHbie BXOAbi-BbixoAbi 5noKa MHxepc|3eMCOB AMCxaHMMOHHoro o6MeHa 
MHcjDopMaMktei^ coeAMHeHbi c nepBbiMn HHcfsopMaLiiiOHHbiMM BxoAaMi/i-BbixoAaMiri 
6nOKa aneivieHxoB npneivia-nepeAaMM HHcf3opMai4HM, BxoAbi-BbixoAbi Koxoporo 
fiBJifltoxca BxoAaMn-BbixoAaMU ycxpoMCXBa, xpexbn nHcjDopMaMHOHHbie m 
ynpaBJi5iK)Li4Me BbixoAbi SnoKa kiHxepc|:)eiicoB BMsyanbHOM i/iHct^opMaMi^M coeAWHeHbi 
CO BxoAaMM 5noKa ajieivieHxoB MHAHKaqni/i, a nepBbie m exopbie MHctDopMaqnoHHO- 
cumanbHbie sxoAbi np^Moro Aocxyna coeAHHeHbi c MHctDopMaMnoHHO-OMrHajibHbiMH 
BbixoAawiM 5J10K0B MHxepct)eMC0B xene4>OHHOM cexM m 6ecnpoBOAHOiS cb^3)a 
cooxBexcxBeHHO, BXopoM ci/imanbHbm BbixoA nocneAHero coeAHHen co bxoaom 
ojieMGHxa ycMJiMxenbHoro, nHcjDopMaMnoHHbiPi bxoa coeAHHeH c Sjiokom npneMHWM 
6ecnpoBOAHoii CBfi3M, ynpasjiJiiOLMMM bxoa KOXoporo coeAHHeH c lumhom 
ynpaBnjiHDiiinx cumanoB, a HHcfDopMaMnoHHbifi bxoa - c BbixoAOM sneMenxoB 

BXOAHblX, BXOAbi KOXOpblX HBJlFIHDXCn BXOAaMU yCXpOMCXBa, MHC|DOpMai4MOHHbie 

BxoAbi 6noKa MHxepc|DeCicoB Kapx coeAHHeHbi c BbixoAaMU SnoKa aAanxepos Kapx. 
BXOAbi Koxoporo 5iBn5^K)XCfi BXOAaMM yoxpowcxBa fin9\ ycxaHOBKn Kapx, Bxopwe 
MH4)opMai4HOHHbie BXOAbi-BbixoAbi 5noKa iiHxep(|)eficoB MHCtDopMai4m/i xpoHOMexpoB 

COeAMHeHbl C MHCjDOpMaMMOHHblMH BXOAaMH-BblXOAaMM 5jiOKa i4nct)poBbix 

xpoHOMexpoB, ynpaBnnK)iJU|Me bxoaw Koxoporo noAKniOMeHbi k LunHe ynpaBxiJiJou^i^x 
CMmanoB, a ci/irHanbHbie BbixoAbi 6jiOKa HHxepcjDeMCOB MH4)opMai4HM xpoHOMexpoB 
coGAHHeHbi c rpynnoM Bxopbix bxoaob sjieMeHxa ycunMienbHoro, BbixoAW Koxoporo 
cooAMHeHbi CO BxoAaMH aneivieHxa curHanbHoro, bwxoa Koxoporo ^Bn^iexc^ 
CMmanbHbiM BbixoAOM ycxpoMcxsa, BxoAHan nosepxHOCXb MOHi/ixopa nepeAaex 
KOHxaKXHoe ABM>KeHMe pyHKM-nepa, a 6noK npneivia n nepeAann i/iHcf^opMauMOHHbix m 
ynpaBJi5iK)Lij|nx cumanoB coAep>Knx naM^ixb ynpaBn^wmyK), aApecHbie BXOAbi 
KOXopoM coeAHHeHbi c BbixoAaMM pemcxpa-CMexMMKa aApeca, aApecHbie BxoAbi 
Koxoporo coGAHHeHbi c BbixoAaMH nepBoro MynbxunjieKCopa, a BbixoAbi naM5^XM 
ynpaBJi5iK)LMeM coeAHHeHbi c i/iHct)opMai4MOHHbiMM D-BXOAaMi/i pemcxpa KOMaHA, 
MHcjDopMai4noHHbiM L1-BX0A0M BxopofO MyjibxunJieKcopa M nepBOM rpynnoM 
MH(j)opMai4noHHbix BxoAOB nepBOfo MynbxunneKcopa, Bxopaf? rpynna 

MHcj^OpMaUMOHHblX BXOAOB KOXOpOfO, HSpBaH Ppynna MH4)OpMaLlHOHHblX BXOAOB 



ysjia cpaBHeHu??, a rafOKe BbixoA nepBoro muHHoro ctJopMnpoeareni^ coeflMHeHbi c 
MHc|}opMai4MOHHbiMM D-BXOflaMM-BbixoAaMM BTopofo ujMHHoro ^opMnpoBajefiH, 

MHC|DOpMai4MOHHbie V-BXOflbl-BblXOAbI KOTOporO nOAKJllOMeHbl K UJMHe flaHHblX, BXOflbl 

yana npneMa m npeoSpasoBaHU^ ci/imaJiOB ^BriHiOTCH BxoflaMn flucTaHitnoHHoro 
ynpaBneHM5^ ycipoMCTBOM - or 6jioKa AMCTaHUiMOHHoro BBOAa ci/imaxiOB, a BbixoAbi 
noAKJiJOHeHbi k muHe ynpaBn5iK)iHMX cumanoB m D-BxoAaM perncrpa, BbixoAbi 
KOToporo noAKJiiOHeHbi k uuMHe cumanoB A^icraHquoHHoro ynpaBJieHUfi, k KOTopofi 
noAKnK)MeHbi D-bxcaw nepsoro lunHHoro c}DopMMpoBaTeji«, nfixasq rpynna 
MHct)opMai4HOHHbix BXOAOB nepBOfo MyjibTi/inneKCopa, nepsan rpynna bxoaob 
MHoroKaHajibHoro oneMeHTa 3HJ1I/1, BTopa^i rpynna bxoaob MHoroKaHanbHoro 
3JieMeHTa 2HJ1H, BTopa« rpynna HHCjDopMaMMOHHbix bxoaob ysna cpasHeHM^, 
BTopbie BxoAbi nepsoro m Bxoporo ajieMeHTOB 2M, nepsbiCi, BTopoCi m TpernPi 
CTpo6MpyK)U4Me bxoabi oneMeHra 4-2H~MnM, nepBbiM bxoa reHeparopa oAHHOMHoro 
MMnyjibca, nepBbifi bxoa rpexbero sneivieHTa 2H, nepBbiii bxoa aneMeHja 31/1111/1 m 

MHCj30pMaMM0HHbm B1-BX0A BTOporO MynbTHnJieKCOpa, HHCjDOpMaMMOHHblW B2-BX0A 

KOToporo noAKXifOMeH k BbixoAy rpeTbero aneMeHxa 2H, a aApecHbiM bxoa - k 
BbixoAy sJieMeHTa 31/lJlH, F1- m F2-BbixoAbi BToporo MynbTunneKcopa coeAHHeHbi c 
DO- M CO-BXOAawM pemcrpa KOMaHA cooTBejCTBeHHo, a C-bxoa nocjieAHero - c 
BbixoAOM C1 renepajopa acuHxpoHHoro, Koropbiw raioKe coeAHHeH c 
MHc|3opMai4MOHHbiM L2-BXOAOM BToporo MyjibTunneKGopa, C-BXOAOM perncTpa m 
LUMHOM ynpaBn5iiOLi4i/ix curHa/iOB, a bwxoa C2 reHepaiopa acMHxpoHHoro noAKJiiOMOH 
KO BTopoMy BxoAy MeTBepjoro aneMGHTa 2H, nepebiM bxoa KOToporo coeAHHeH c 
BbixoAOM naM9\T\A ynpaBn5^K)U4ePi, a bnxoa Koroporo coeAHHOH c +1-bxoaom 
peri/iGTpa-GHeTMMKa aApeca, C-bxoa KOToporo coeAMHeH c bhxoaom njRToro 
3JieMeHTa 2H, BTopow bxoa Koxoporo noAKJiKDHOH K BbixoAy reHeparopa OAHHOHHoro 
MMnyjribca, c KoropbiM TaK>Ke coeAHHeHbi BTopofi bxoa rpeTbero axieMeHra 2\A m 
nepBbie bxoah nepsoro 11 Broporo aneMeHTOB 2H, BbixiDAW Koropbix ^Bn9\K)TC9\ 
nepBbiM M BTopbiM raKroBbiMn bxoasmm cooTBercTBeHHO y3na cpaBHeHn^i, BbixoA 
KOToporo, a raioKe BbixoAbi 6noKOB HHTepcjDeCicoB 6ecnpoBOAHoPi cb^sm m 
i/iHc|DopMaMMii xpoHOMerpoB noAKJiioHeHbi ctDyHKUMonanbHO k nepsoMy, sropoiviy m 
TpeTbeMy curHajibHbiM BxoAaivi oneMeHra 4-2H-HJ1H n ynpasnfiHDiJMUM BXOAaM 
/lornMecKOM cxeivibi oSpaaoBaHUfi aApeca, BbixoAbi KOTopofi coeAHHeHbi c 
aApecHbiMM BXOAaMM nepsoro MyjibTMnneKcopa, TpeTb5i rpynna MHc{)opMauMOHHbix 
BXOAOB KOToporo noAKnKDMeHa k BbixoAaM 5jiOKa nHrepcjDetiCQB nHcjDopMaLiMM 
xpoHOMerpoB, a HexBepraR rpynna HHcjDopMaMnoHHbix bxoaob - k sbixoAaivi 
MHoroKaHajibHoro ajieMeHra 2HriH, KOTopwe TaK>Ke c|)yHKLiMOHajibHO noAKnK)MeHbi k 
ynpasns^KDmeiviy BXOAy ysna cpasHeHnsR, nepsoMy BxoAy nj^roro sneMeHTa 2M \a 
MerseproMy \a nnroiviy cTpo6MpyK)Li4i/iM sxoAaM sneMeHra 4~2H-miM, sbixoA 
Koroporo coeAHHeH co BTopbiM bxoaom reHeparopa OAWHOHHoro HMnynbca, jperm 
BXOA Koroporo noAKJiraneH k BbixoAy 5noKa pynnoro ynpaBnenn^, sbixoAbi Koroporo 
TaK>Ke cjDyHKMMOHanbHo noAKJiK)HeHbi ko sropoMy BXOAy aneMenra 3HJ1M, k nepsoPi 
rpynne bxoaob MHoroKaHaxibHoro oneMeHra 2HJ1H m ko sropoii rpynne bxoaob 
MHoroKananbHoro oneivieHra SUflU, sbixoAbi Koroporo noAKntoneHbi ko BXOAaivi 
cj3opMnpoBaHMH aApeca nornMecKofi cxeivibi oSpasosaHUH aApeca, a rperbfl rpynna 
bxoaob Koroporo, a raK>Ke rperuM bxoa aneweHra SMJIH, sxoAbi Bbi6opKM 
KpucTanna nepsoro h sroporo ujnHHoro cfDopMnposarenH m HanpaBneHM5=i nepoAaMw 
AaHHbix BToporo ujMHHoro cfjopMnpoBaren^i cjDyHKi4MOHanbHO noAKJiwHeHbi k BbixoAy 
peri/icrpa KOMaHA - noriK) MecrHoro ynpaBnennH, BXOAyiu4eMy b ynpasjifiroLMee 
cjiOBo, bxoa HanpaBJieHM5i nepeAann AaHHbix nepsoro liinHHoro cfDopMnpoBarerifi 
noAKJifOHeH k nocro^iHHOMy nornMecKOMy ypoBHK), a ocranbHbie sbixoAbi perncrpa 
KOMaHA - ynpaBJifiKDU4Me uohr noAKnK)HeHbi Mepes ujMHy ynpaBxi?iK)U4MX CMrnanoB k 
ynpaBJifieMbiM 5jioKaM ycrpoiicrsa. 



H3o6peTeHne no^cHfieTCfi HepTe>KOM, r^e Ha ct>Mr.1 npeflCTaeneHa 6noK-cxeMa 
KOMnbK)TepHo-TejieKOMMyHMKai4MOHHoro ycTpoMCTBa, Ha cj^Mr. 2 npeflCjaBJieHa 
cxewia SjiOKa 1 npuiewa m nepeflann i/iHcf^opMaMnoHHbix m ynpaB/iflJoinMX CMmanoB, 
Ha cjDnr. 3 npeflCTaeneH 6noK 13 nHTepcj^eCicoB renecfDOHHOM cern, Ha cjDnr. 4 flan 
npniviep BbinojiHeHM5i SnoKa MHTepc}3eMCOB KOMnhJOxepHbix cpeflCTB, na cfDnr. 5 
npuBefleHbi sapnaHTbi BbinoriHeHM^ Macxw ycrpoCiCTBa, oTBeHarainew sa oTCMer 
BpeMeHHbix napaMerpoB, ocHOBbiBaioineMCfi na SiioKax 18 MHTepcjDei?icoB 
HHctDopMaqnM xpoHOMerpos m 29 i4MC|)poBbix xpoHOMerpoB, na dpw, 6 noKaaan 
npuMep BbinoriHeHMfl jiornMecKofi cxewibi 40 o6pa30BaHMfl aflpeca, na cSpvir. 7 
npMBeAena cxeivia ysna 48 cpaBHenn^, na cjDnr. 8 npuBeflena cxewa ananoro- 
uiMcjDpoBoro M Mn^poaHajioroBoro npeoSpasoBannJi cumajiOB, na KoropoM 

5a3MpyK)TCfl SjIOKM 10 nil MHTepCjDeCiCOB BMfleOMHC|DOpMaLlMM M ayAMOMH<t>OpMaL|MM, 

Ha dpuw. 9 noKasan sapnaHT BbinojiHeHM5i noABjioKa 62 npeo6pa30BaHM^ CMmanoB, 
Ha dpvir. 10 noKaaana cxeMa aflanjepa 83 LunHbi flaHHbix, Ha dpv\r. 11 npeflCTaBJieHa 
fluarpawiMa nocneflOBarenbHOCTM onepaiti/iM pe>KMMa nepeflann flaHHbix, na cf^nr. 12 
npMBeflena 5noK-cxeMa anropnTMa npneMa nHcf^opMaLJiMM na uinny 29 AaHHbix m 
nepeAaHM HHCtDopMaiiMM ot muHbi 29 AaHHbix. 

KoMnbioTepHO-TejieKOMMyHMKai4MOHHoe ycrpoMCTBO (ct)Mr. 1) coAep>KMT 5noK 1 
npneivia m nepeAann MHcjDopMaqnoHHbix m ynpaBjnHK)U4nx cumanoB, Lui/iny 2 AaHHbix 
(MHc|)opMaMMOHHbix cumanoB), LJJMHy 3 ynpaBnflK)LJ4MX cumanoB, 5jiok 4 pyHHoro 
ynpaBneHMJi, QnoK 5 AwcTanLiMOHHoro BBOAa cumanoB, 6jiok 6 apMc|DivieTMKO- 
nomMecKMM, 5noK 7 onepajUBHOM naM5RTH, 5noK 8 nepesanncbiBaeMoPi 
aneproHesaBi/icMMOM nau^jvi, 6noK 9 Man/icjpanbHbix ycunnTeneM, 6jiokm 10-18 
MHTepcJjeMCOB BMAeoMHcj3opMaMMM, ayAMOMHcJjopMaMMM, AUCTaHMMOHHoro oSMena 
MHctDopMaLineM, re/iecl^OHHOi^ cern, BUsyanbHoCi MHcJ^opMauiMM, SecnpoBOAHofi 
CB^SM, KOMnbKDTepHbix cpeACTB, Kapj, MH^^opMaui/iM xpoHOMerpoB, 6nOKM 19-23 
KOHTaKTHbix ansMeHTOB, 6noK 24 sjieMeHTOB npneivia-nepeAaMi/i MHcf>opMai4Mi/i, 
MOHMTop 25, 5noK 26 aneMeHTos nHAHKaqnM, 6noK 27 npi/ieMHbiM 6ecnpoBOAHOW 
CB?i3M, 6noK 28 aAanrepoB Kapj, 5noK 29 LtucjDpoBbix xpoHOMerpoB, MHKpoct)OH 30, 
HayiuHHKM 31, pyMKy-nepo 32, aJieweHTbi 33 BXOAHbie, anewieHT 34 ycMJiMTejibMbiCi, 
3JieMeHT 35 cumajribHbiM. 

BnoK 1 npneivia m nepeAasn nHct^opMaMHOHHbix m ynpaBJi^ioLUHX CMmajiOB (cjDun 2) 
coAep>KHT naMHTb 36 ynpasnnKDULiyK), perncrp-CHeTMHK 37 aApeca, pemcrp 38 
KOMaHA, wiyjibTMnneKcop 39, nomnecKyK) cxeMy 40 o6pa30BaHMfi aApeca, mi/iHHbie 
c|DopiviMpoBaTejiM 41 M 42, MHoroKananbHbifi oneivieHT 43 2l/ini/l, perncTp 44, yaen 45 
npMGMa M npeo5pa30BaHM« cumanoB, renepaTop 46 acuHxpoHHbm, reneparop 47 
oAWHOHHoro MMnyjibca, yse/i 48 cpasHeHM^, Mynbxi/inneKcop 49, anewieHT 50 4-2M- 
MJIM, ajieMGHTbi 51 - 55 214, ojieivieHT 56 3l/inH, MHoroKaHaiibHbiM aneivieHT 57 
3miH, uunHy 58 cumanoB AncjaHquoHHoro ynpaBneHi/i5q. 

Bjiok 13 HHTepcj^ePicoB TenecJ}OHHOM cbh3M (cf^nr. 3) coAep>KHT cxeMbi 59 
4)MJibTpaMi/iM cumajiOB, hoaSjiok 60 npeo5pa30BaHi/ia ci/imajioB, noASxiOK 61 
ycuneHnji ci/irnanoB, noASnoK 62 cl^aKC-ivioAeMOB, aAanxep 63 LUMHbi. uiUHHbm 
4)opM!/ipoBaTenb 64. 

BxiOK 16 MHTepcf)eiicoB KOMnbiOTepHbix cpeAciB (c|Dnr. 4) coAep>KMT MHTepcjDeticbi 66 
- 68 nocneAOBajenbHoro nopra, napaxinenbHoro nopra, KOMnbrarepHOM Kapxbi, 
nopra pennnKaropa nopraTMBHoro KOMnbjorepa, noA6noKH 69 - 72 KOHxaKTHbix 
aneMeHTOB. 

MacTb ycrpoMCTBa, OTBeMaKDinan sa OTCMej epeMennbix napaivieTpoB, {dp\Av. 5) 
coAep>KMT MHxepcjDeMc 73 mbcob, nHiepcjDeMC 74 TawiviepoB (cxeivia a), 

npeACTaBjieHHbiPi na cxeiviax 6) m b) KaK rpynna MHTepcf^eCicoB 74.1 - 74.^, wacbi 75 n 

TawMepbi 76.1 - 76. ^, a xaioKe OTHOCf^Lquecfi \a k APyruM 5noKaM ycrpoMCTBa uunHbi 



2 flaHHbix ]A 3 ynpaBn5?K>LLiMX CMma/ioB, aneivieHTbi 34 ycujinTenbHbiM m 35 

cumanbHbiii. B nacTHOM cjiynae, KOPAa ^= 1, iiHTepct>efic 74 wMeer oflWH Bbixofl, hto 
TaioKe Mwieer MecTO npn BbinonneHMM AaHHOii MacTM ycrpo^iCTBa no cxeMe Ha dpv\r. 
5b. 

normecKa9\ cxeivia 40 o5pa30BaHM5i aApeca {dpv\r. 6) coflep>KMT rpynny aneMeHTOs 
77.1 - 77.n 3~2H-Hnn, rpynny cyMMaropoB 78.1 - 78.n no wiOAyJiK) Asa m rpynny 
aneMeHTOB 79.1-79.n 2-2H-MnM. 

Yaen 48 cpaBHeHUfi {(jpvir. 7) coAep>KMT cxeiviy 80 cpaBHeHUfi, perwcTpbi 81 m 82. 
CxeMa aHanoro-qnc}DpoBoro m uncJ^poaHajioroBoro npeoSpasoaaHUH {dpvw, 8) 
coAep>KMT yaen 83 c|DMJibTpai4HM m ycuneHUfi CMrnanoB, yaen 84 ycuneHUH cwrHanoB, 
aHanoro-LiMCjDpoBOfi m i4McJ)poaHajioroBbiM npeoQpaaoBaTe/iM 85 n 86, aAanrep 

lUMHbl 87. 

riGASnoK 60 npeoSpasoeaHMfi cwrHanoB (c|Dnr. 9) coAep>KHT rpynny 
npeo5pa30BaTejiefi 88.1 - 88.f MacTOTbi cwrHana m KOMMyrarop 89. 
AAanxep iiii/iHbi (e o6o5ineHHOM BHAe - dpvw. 10) coAep>Ki/iT AByHanpaBneHHbiM 
6yc|Dep 90 CTpeivui nornHecKHMM cocTO^HMfiMM, perncrpbi 91 m 92 6yct3epHbie. 
flwarpaiviMa nocneAOBaTejibHOCTH onepaL4MM pe>KHMa nepeAanw AaHHbix (cjDMr. 11) 
BKHioMaeT B ceSfl cxieAyKDU^i/te HaSopbi onepai4MM: Ha6op onepaMWM A - BKriHDHeHne m 
HananbHas^ ycraHOBKa, HaSop onepaMnw B - Bbi5op pe>KHMa nepeAann A^HHbix 
(pe>KHMa cfDyHKMMOHMpoBaHMfi), Ha5op onepaiiMM C - Bbi6op BHAa pe>KMMa nepeAanw 
AaHHbix - ycraHOBKa 6jiokob BbixoAHbix KanajnoB, Ha6op onepauMM D - Bbi5op bmas 
CMrnanoB c BHeiUHero ycTpoMCTBa w nepeAana mx na LUMHy 2 A^HHbix, Ha6op 
onepaqnM G - npneM ci/irnanoB c LUUHbi 2 a^hhux m nepeAana nx Ha BneiuHne 
ycrpoMCTBa, a raioKe npn cooTBejCTByiomMX bha^x pe>Ki4Ma Ha 6jiokm 1, 6, 7 h 8, 
Ha6op onepauMM H - nepeKJiKDMenne na Apyroii pe>KMM mjih BbiKJiioMeHne 
ycxpoiicTBa. 

AnropnTM paSoTbi ycrpotiCTBa (cf)Mr, 12) no nepeAane nHct^opiviaunn c OAHoro 
BHeiUHero ycipoCiCTBa na Apyroe(Me) BHeLiJHee(Me) ycTpoMCTBo(a) (naSopbi 
onepaLinPi F n G) coAep>KMT cneAyK)LL|Me KOMaHAbi: o5pa5oTKy bxoahoCi 
HHc}DopMai4Mi4, ycnoBHbm nepexoA ('"flA/HET") - aanncb b 6ycjDep o6MeHa, sanncb 
(npw KOMaHAe "flA"), nepeAany MHc}DopMai4MM na LUMHy 2 AaHHbix, npneM 
WHc|DopMai4i/in ot ujuhbi 2 AaHHbix, ycnoBHbiM nepexoA ("flA/HET") - sanncb b Oycpep 
oSMOHa, sanncb (npi/i KOMaHA© "flA"), o6pa6oTKy HHcfDopiviaMMn a^^ nepeAanw 
BHeujHeMy ycrpoCiCTBy, ycnoBHbm nepexoA ("flA/HET")- aaBepmeHne paSoxbi 
("AA"). 

ycrpoMCTBo nocTpoGHo no MOAyJibHOMy npnHL|i4ny c noAKnK)MeHi/ieM 6noKOB, 
o6pa5aTbiBaK)ii4i/ix n nepeAaHDiiiMx i/!Hc|3opMaL4MK), k eAHHoii luhhb 2 AaHHbix, m 
ynpasneHneM axux 5noKOB napes LUUtHy 3 ynpaBri5RK)U4HX cnrHajioe c noMoiiibK) 
SnoKa 1 npneivia \a nepeAann i/iHcfDOpMaqi/ioHHbix n ynpasnfiioLLii/ix ci/irnajiOB. B cb513h 
c 3TMM ycrpofiGTBo OTKpbiTO f\n9{ pacLunpeHM5i b CMbicne noAKriK>MeHMH 
AononHHTenbHbix MHTepcfDeiiCHbix 5noKOB m SnoKOB no o6pa5oTKe n sanoMWHaHi/iK) 

l4HCjD0pMai4MH. 

BnoK 4 pyHHoro ynpaBJieHi/ifi MO>KeT 6biTb nocrpoen na KHonoMHwx, TyM5nepHbJx n 
MHbix nepeKnioHaTenf^x. Bjiok 5 At^oraHUi/iOHHoro BBOAa CMrHajioB i/i 
cooTBeTCTByioLi4Mii eiviy ysen 45 npneivia n npeo6pa30BaHM5q cnrnanoB 6noKa 1 (cm. 
cjDnr. 2) Moryj 6biTb ocHOBaHbi na i/iHc}DpaKpacHOM npnnunne nepeAann CMrnanoB. 
TaKOM >Ke npMHunn nepeAann cwrHanoB Mo>KeT SbiTb b ocHOBe pa6oTbi Kanana, 
cocTOfiLLiero H3 SjiOKa 12 nHrepcjDeMcoB A^^craHLinoHHoro o6MeHa nHc|)opMai4nei?i i/i 
6noKa 24 ansMeHTOB npneMa-nepeAanM MHc|DopMai4MM. BnoKw 10 m 11 nHTepc|DeiicoB 
BMAeo- n ayAnoMHcf3opMaLiMM ocHOBbmajOTCH na cxeMe aHanoro-i4McjDpoBoro m 
LlMcf)poaHaJioroBoro npeoSpasoBann^^ cnrnaJiOB (cjDnr. 8), Koropan mokgt Sbiib 
Aononnena cooTBOTCTByiomMM o6paMneHMeM (cxeMbi cTKajm, p,eiU]A(3ppanm, 



ujucjDpaunii MHcfDopiviauMM ]A T.n.) B saBUCMMOCTn OT wacTOTbi M BMfla nepeAasaeMbix 
n npi/iHWMaeMbix cumanoB. BnoK 13 MHTepc|3eMC0B xejiecjDOHHOM cein (cm. c|Dnr. 3) 
MwieeT Tenec|30HHbie Bxoflbi-BbixoAbi or noflSnoKa 61 ycuneHMfi cwrHanoB m 
cfDaKcuMMJibHbiM KaHan c ronocoBOM nepeflaneii flaHHbix, noAKJiHDHeHHbm k mme 2 
flaHHbix. A nofl6noK 60 npeoSpaaoBaHnyi CMmanoB MO>KeT 6biTb BbinoJiHeH Ha 
ocHose pasnnHHbix npHHqunoB Bh\p,eneHm paajinHHbix KaHanoe npneMa-nepeflaMU 
i/iHc}DopMai4Mn, B HacTHOM cjiyMae (cm. dpw. 9) npuBeflen npuMep noASnoKa c 
MacTOTHbiM pasAexieHneM cumanoB. B cnynae oahom Tejiec})OHHOM jimhum noA6noK 
60 OTcyTCTByer, b cnynae Asyx Tejiect)OHHbix jimhmm, HanpwMep co craHAapTHbiMM 
HacToxaMM 62 kFli m 124 kFli, noASnoK 60 coAep>KHT oahh npeo6pa30BaTenb 88 
HacTOTbi cumana. BnoK 14 nHTepcj^eMCOB BusyaxibHOM MHc|)opMai4MM mokbt 
0CH0BbiBaTbC5i Ha BMA^onaMRTM CO cxeMaMM o5paMneHMfi p^m ynpaBjieHUfl 
MOHMTopoM, nepeAaMM Ha nero \a npneMa c Hero i/iHcJ^opMaqnn v\ AeujucjDpaTopax 
AJi« ynpaBJieHMj^ SnoKOM 26 aneMeHTOB MHAMKauuM m nepeAann na hmx 

MHCfjOpMaMMM. npM 3TOM MOHMTOp 25 51BnfieTC51 CeHCOpHbIM 

>KHAKOKpMCTannnMecKMM, a aneMeHTbi nHAHKaMHn Moryr SbiTb BbinonneHbi na 
CBeroAWOAax m i4Mct)poBbix MHAHKaropax. BnoK 15 nHTepct)eficoB 6ecnpoBOAHOM 
CB«3M ocHOBbiBaeTC5i Ha npeo6pa30BaTej]Hx b saBUCMMOCTn or bmaob CMmaiioB, 
BOcnpuHMMaeMbix Sjiokom 27 npi/ieMHbiM 6ecnpoBOAHOW cb^sm, b MacTHOCTn na 
aHajioro-LiMc|>poBOM npeoSpasoBanuM CMmanoB, peannsyeMOM nacTbK) cxeMbi, 
npeACTaBJieHHOM na cjinr. 8. HenocpeACTBeHHan CB5i3b Me>KAy 6jiOKaMM 15 m 14 
ocyinecTBJifieTc^i no aHanomn c HenocpeACXBeHHOM cofisbK) Me>KAy 6noKaMM 13 n 
14 (cm. cj^nr. 3). BiioK 27 peaxiMsyer, b nacTHocTH, Tame Bi/iAbi cbhsm, KaK 
neMHA>KMHroByio m paAMOTeneBM3noHHyK), a ojieMeHTbi 33 sxoAHbie b AannoM 
cnysae 5qBnfl!OTC$i aHxeHHOM. Ejiok 16 i/iHTepc|)eMcoB KOMnbtorepHbix cpeACTB b 
o6LL|eM BHAe MOKer coAep>KaTb m nHTepc|DeMC0B. Ha dpw. 4 noKasanbi Hexbipe 
MHxepcJjeMca (m cooTBeTCTByK)unne hm pasi^OMbi): HHTepcjDeiSc 65 
nocneAOBarenbHoro nopxa (runa 16550), wHTepcfDeiTic 66 napanjienbHoro nopra 
(Tuna ECP/EPP), \AHTepdpe\Ac 67 KOMnbtoxepHOM Kapxbi (xnna PCMCIA), HHxepcJ^eiic 
68 nopxa pennnKaxopa nopxaxMBHoro KOMnbioxepa (xnna BHeiuHero pasTsSMa uuMHbi 
PCI). yHUXbiean, Hxo ycxpowcxBO oxKpbixo a^^^ pacuJupeHMfi, KpoMe 
npeAcxaBJieHHbix HHxepcfDeticoB cyiqecxByex B03MO>KHocxb bbscxh m APyrne xnnbi 
i/iHxepc{Dei?icoB, nanpi/iMep nopx p,n9\ BHeiUHeii KJiaBnaxypbi (xwna PS/2), CKasM (SCSI) 
MHxepcj)eMC M X. a. BnoK 18 nHxepcf^ewcoB Kapx ocHOBbiBaexcyi na comacyiou4i/ix n 
npeo6pa30BaxeJibHbix aneMenxax, saBucj^LMux ox BMAa MH4)opMai4MM, npwHMMaeMOM 
c Kapxbi, x.e. OX xnna Kapxbi. Ecjim axo HHxejuieKxyanbHaH Kapxa, coAep>KaLi4ayi 
MMCtDpOByK) i/iHc|)opMai4HK), xo 3X0X MHxepc|DeMC MMeex xojibKo comacyK)iJL4Me 
nornMecKi/ie sneMenxbi. BnoK 18 MHxepc|3eMCOB MHcjDopMaunn xpoHOMexpoe 
npeAcxaBnsqex coSom i4Mc}DpoBoe ycxpoticxBO ftn9\ noAKniOHeHH^i k uuuHe 2 AaHHbix 
5noKa 29 uiMc|DpoBbix xpoHOMexpoB, Koxopbm MO>Kex 5bixb BbinonneH na LJiMc|3poBbix 
cHexHMKax, Apyrwx cxaHAapxHbix nornMecKMx sneweHxax m HOKOxopbix oneMenxax, 
saAaHDiAnx napaMerpbi BpeMenn (xi/ina KBapqeBbix sjieMeHxoB). YMUxbiBa?^ 
B03MO>KHoe 5onbUJoe pasHooOpasne npn xexHi/inecKofi peanM3ai4i/iii 5jiokob 18 m 29, 
Ha dpvw. 5 npMBeAeHbi xpn sapwanxa noAKJifOMeHMfi b ycxpoMcxse axux Sjiokob. 
Ka>KAbiM HHxepct)eMCHbi!?i 6noK, noAKTiKDMeHHbiM k muHe 2 AaHHbix, HMeex aAanxep 
LLJUHbi. CxeMbi 3XMX aAanxepoB Moryx KaK cosnaAaxb, xaK m oxnwHaxbCi^ APyr ot 
APyra. CxeMa aAanxepa iiiMHbi, npuBeAennafi na cjDur 10, s^BJinexcfi oahmm m 

B03M0>KHblX npHMepOB. TaK, A-HH nOAKriHDMeHUjq K LUMHe 2 SnOKOB 15 n 17 

AOCxaxoHHo HMexb OAHonanpaBneHHbiM aAanxep lunHbi. HannHne mjim oxcyxcxBue 
aAanxepa uunHbi b 6noKax 6-9 o6ycjiaBnMBaexcfi ncnonbsyeMofi oneMenxHoCi 
5a30M. Ecnn, HanpMMep, 5noKM 6-9 BbinojiHSHbi na CBHC c xpeMH jiori/iHecKHMH 
cocxo5^HHHMM Ha BxoAax-BbixoAax, xo B 3XOM cjiysae aAanxep uunHbi ne xpe6yexcfi. 



Ka>Kflbm Sjhok, noflKJiKJHeHHbiM k muHe 2 flaHHbix, HMeeT He Menee AByx 
ynpaBji5^K)U4Mx BxoflOB: wa nepsoM exofle aaflaercji paapeiiieHne nnn sanper 
nepeflaMM MHc|3opMai4MM, Ha STOpOM exofle 3aflaeTC5^ HanpaeneHMe nepe^a^vi 

AaHHblX, CoOTSeTCTBeHHO HCKHfOMeHMe COCTaBJIHKDT SnoKM 15 i/iHTepct)eiicoB 

6ecnpoB0flHoii cb^sh m 17 mjepcpemoB Kapr, Koropbie ocymecTBJiiiKDT nepeflawy 
flaHHbix TOJibKo B oflHOM HanpaBJieHMM M He Tpe6yK)T noajowiy HaxiMMi/iJi cumajia or 
ujMHbi 3, aaflaiomero HanpaBJienne nepeflaMM flaHHbix. KpoMe Toro, 6noK 6 nMeeT 
ynpaBji«K)iJ4Me Bxoflbi, KOTopbie aaflaiOT BbinojineHne apucjDMeTHHecKnx, JiornHecKnx 
M T.n. onepaiiMM nafl MHc|3opMai4Meii, nepeflaBaeivioCi c muHbi 2 b 3tot 6jiok. A 6noKM 
7 n 8 MMeiOT ynpasnjqHDLMne Bxoflbi aanncM, xpanennj^ m CHMTbiBaHM5^ HHcjDopMaLJiMn, 
nepeflasaeMOM no muHe 2. BnoKH 13 HHTepcf^eficoB Tenec})OHHoii cejn m 15 
MHTepc|3eMC0B SecnpoBOflHOM cBfi3M MMBfOT flonojiHMTenbHbie ynpasn^ioiuMe sxoflbi, 
BKnHDHaiOLMMe np^Myio nepeflaMy flaHHbix c oflHoro m3 3tmx 5noKOB na 6jiok 14 
MHTep4)ePicoB BnayanbHoPi HHcjDopMaLiMM. 

KpoMB Toro, flBa SnoKa, He noflicnioMeHHbix k ujuHe 2 flaHHbix, raioKe MwieiOT 
ynpaBJifiKDLLiiie Bxoflbi, coeflnnenHbie c lumhoCi 3. 3to 6noK 27 npneMHbm 
SecnpoBOflHOM cbhsu m 6noK 29 L4nc|)poBbix xpoHOMexpoB. ynpaBJiHJOiyne Bxoflbi 
5jioKa 27 npeflHaanaMeHbi fljiji nepeioiioMeHMyi fluanasoHOB m HacrpoCiKM 6noKa Ha 
onpefleneHHbie nepeflaK)U4ne ycrpoticTBa. YnpaBJi^iiouuiMe BXOflbi 6noKa 29 
npeflHaaHaneHbi p,nf\ ycTBHOBKH speMeHHbix napaMejpoB na nacax m xaCiMepax n 
corjiacoBaHM« pa6oTbi c Sjiokom 18 MHTepc|DeMCOB MHC|DopMai4MM xpoHOMeipoB. 
Enom 19 - 23, a TaK>Ke Sjiok 28 npeflCTaBn5iiOT co6oi?i pasTDSMbi, poseTKH Mnn 
flpyme rpynnbi T.n. aneMCHTOB, cooTBeTCTByraLLine BHeuuHMM noflKnioHaeMbiM 
ycTpoMCTBawi. SjiewieHTbi 34 m 35 ycMJiMTejibHbiii m cumanbHbm Moryr 
npeflCTaBn5RTb coSofi asyKOBOM ycunnTe/ib m ayiviep (asoHOK). 
YcTpoCicTBO (ct)nr. 1) pa6oTaeT cneflyK)U4MM o6paaoM. 

C noMOU4bK) 6noKOB 4 pyMHoro ynpaBJieHMfi m 5 fluiCTaHMnoHHoro BBOfla cumanoB 
Mepea 6noK 1 npi/ieMa m nepeflam/i HHcfDopMaqnoHHbix v\ ynpaBJifiiou4nx cumanoB 
ycTaHaBJiMBaerc^ KOHKpejHbiM pe>KMM pa6oTbi ycrpoMCTBa. B OTJinHne or 
nepconanbHoro KOivinbK>Tepa ycxpoficTBo nMeer TOJibKo cjDMKcupoBaHHbiM Ha6op 
ctDyHKMi/iii - pe>KMMOB paGoTbi. 3to ysenHMUBaeT CKOpocTb pa5oTbi ycTpoutcTBa no 
cpaBHeHi/ifo 0 KOMnbK)TepaMM, TaK KaK nocne BKnioHeHM^ m ycjaHOBKH Bcex ycxioBuPi 
paSoTbi Ka>Kflbiti pe>KMM OTpa6aTbiBaeTC5i c noMOU4bio MUHUMaiibHoro KoriMHecTBa 
onepaMMfi n 6ea flonojiHUTe/ibHbix aanpocoB. Bee ocHOBHbie (6a30Bbie) pe>KHMbi 
pa6oTbi MO>KHO paaflSJiMTb na Hejbipe rpynnbi: 

- npuBM MHc}DopMai4i/iM c oflHoro BHeujHero ycTpoMCXBa v\ nepeflana npnH5qTow 
nH4)opMai4HM Ha flpyroe(i4e) BHeiiiHee(Me) ycTpoi?icTBo(a); 

- npi/ieM MHc|3opMa!4MM c oflHoro BHeiuHero ycTpoCicTBa f\n9\ ee aanncH, o6pa6oTKM, 
BMayajibHoro Ha6nHDfleHMfl m (mjih) T.n.; 

- nepeflawa HHcjDopMaLjMi/i na naMfiTH ycTpoMCTBa mjim KOManfl oneparopa na 
BHeujHee(ne) ycTpoiiCTBo(a); 

- McnonbaoBaHMe BHyipenHnx pesepsoB ycTpoMCTBa fln5i pa6oTbi no KOMaHflaM 
onepaTopa c MHct)opMaMMeM, BsefleHHoCi onepajopoM nnn xpaHfiLi4eM05i b naMJiTH, 
BKnK)Ma5q pyHHofi pe>KMM BBOfla ynpaBn5^K)LLii/ix cumanoB 6noKOB 6, 7 u 8. 
nepeMMGJieHHbie pe>KMMbi pa6oTbi xapaKrepnayroTc^ nepeflanefi HHC|}opMaLJ|HM or 
oflHoro 6jioKa k flpyroMy nepea lunHy 2 flaHHbix. Ma 6aaoBbix pe>KMMOB pa6oTbi 
Han6ojiee o5o6u4eHHbiM 5^Bn5^eTC^ nepsbiw pe>KHM. Bropofi i/i jpejm pe>Ki/iMbi 
paSoTbi flBJifliOTCfi HacTHbiMn cjiyHa^iMM nepBoro pe>KHMa pa6oTbi. A HeiBeprbiM 



pe>KMM pa6oTbi peann3yeTC5^ m cypyKTypbi ycTpoiicTBa, pacLunp^fi ero 
cJ>yHKL4MOHanbHbie bo3mo>khoctm b aaewcmviocTM ox KOHKpeTHow peannaaiJiWM n 
HaaHaneHM^i 5jiokob 6, 7 m 8. B pesynbTaxe ycrpoMCTBo MO>KeT AononHnrejibHO 
MMetb p5ifl CTaHflapTHbix clDyHKMUM, HanpuMep BbinonHHTb cjDyHKMHK) sanncHoii 
KHM>KKM, 6noKHOTa, KajibKyjifiTopa, cnoBapsR n T.fl. FloaTOMy flanee paSoxa 
ycxpoiScxBa 6yflex paccMaxpMBaxbCfi Ha npwMepe nepsoro pe>KMMa paSoxbi 
(nepexofl Ha pyMHoii pe>KWM BBOfla ynpasjifiioLUMX cumajiOB 5jiokob 6, 7 m 8 Syflex 
paccMoxpen npw onucaHnn paSoxbi 6JiOKa 1), 

Ha (pvw. 11 npeflcxasneHa nocjieflOsaxe/ibHOCXb onepauMw nepsoro pe>KMMa 
pa6oxbi ycxpoPicxBa. OnepauuM A, B, C m D 9\Bn9\\orc9\ npeABapuxejibHbiMH 
(ycxaHOBOHHbiMM), onepauMn F m G f\Bn9^\orc9\ ocHOBHbiwin pa6oHMMM onepaMUfiMM, 
a onepaL4M?i H saBepiuaex flaHHbiM pe>KMM paSoxbi. OnepaMMW F m G MHoroKpaxHo 
noBxopf!K)xc5i BO BpeMeHM M cocxof^x M3 Ha6opa KOMaHA, nocjieAOBaxejibHOCXb 
Koxopbix noKaaana na dp\Ar. 12. Ka>Kfla5i na axux AByx onepauMfi MO>Kex mviexb ABa 
BapnaHxa Ha5opa KOMaHA: c npoMe>KyxoHHbiM aanoMUHaHneM nepeAasaeMow 
MHcjDopMaLiMii B 6yctDepe oSMena (no KOMaHAe "flA") m Sea npoMe>KyxoMHoro 
aanoMMHaHM^i (KOMaHAa "HET") - ycKopennbiM pe>KMM o6MeHa. flaHHwe sapnanxbi 
Moryx saflasaxbOT onepaxopoM nn5o HanuMwe KOHKpexHoro sapnaHxa naSopa 
KOMaHA cneAyex na annapaxypnoM peajinaaqnn 6noKOB ycxpoMcxsa. 
KpoMe xoro, cymecxByiox eiMe Asa cneLtnanbHbix pe>KMMa paSoxbi: 

- BbiBOA MHc|DopMau|MH Ha 3KpaH MOHMXopa c 6jioKa 13 i/iJiM 15, He npepbiBan 
nepeAany MHc}:)opMaLiMi/i Mepea Lunny 2; 

- npepbiBanwe pa5oxbi c BKiiJOMeHneM hobopo (noA)pe>KiiMa mjim ci/imajriHaaMMfl o 
HeoSxoAHMOcxM nepexoAa na HOBbiii (noA)pe>KHM. 

nepebiii cnequanbHbiM pe>KMM paSoxbi wioKex Bbinonnnxbc^i jim6o ox 5noKa 13 
MHxepc})eiicoB xenecj^oHHow cexn, jmaQo ox 6/iOKa 15 nnxep^eiicoB 5ecnpoBOAHOM 
CBfian. B Ka>KAOM m AByx cnynaeB y 5noKa 14 mrepdpeiAcoB BwayanbHOii 
MHc|5opMa!4nn 5jioKnpyK)xc5q BXOAbi-BbixoAbi (Kana/ia MOHnxopa), noAKJiiOMeHHbie k 
ujMHe 2, a MH4)opMaLJiMf=i Ha Hero noAaexcfi jim6o c 6noKa 13, nn6o c 6noKa 15. 
Bxopofi cneMManbHbifi pe>KMM paSoxbi MO>Kex Bbinonnj^xbcj^ no KOMaHAe ox 6noKa 15 
HHxepclDeMCOB 6ecnpoBOAHoP! CBJ^an a^^^ nepeAaMU na iiiMHy 2 MHct^opiviam/iM ox 
6iioKa 27 npneMHoro 6ecnpoBOAHoi4 cBsqan ni/i6o no KOMaHAe ox 5noKa 18 
MHxepc{DeMCOB MHct)opMai4HM xpoHOMexpoB ^nf\ nepeAaMM na muHy 2 HHcj^opMatiUM 
ox 5noKa(oB), BKDHDHaeMoro xawMepaMU, iin5o no BnyxpeHHeii KOMaHA© SxiOKa 1 b 
npoMecce onepaMMH cpaBneHM^ - npi/i coBnaAeni/in cnoBa na muHe 2 n neKOxoporo 
aaAaHHoro cjiOBa. B axMx onyMa??x nocxynaex KOMaHAa na 6noK 1 no qenHM 
o6paxHoiJi CB9\3\A (npusM 3XHX cL/imanoB 6yAex paccMoxpeH Hn>Ke) n naMeHnexc^i 
pe>Ki/iM pa6oxbi ycxpoiicxBa, KpoMe xoro, ox 6noKOB 15 n 18 BMecxo GxioKa 1 curHan 
Mo>Kex nocxynaxb na aneMenx 34 ycunnxenbHbiM m ajieMenx 35 CMmanbHbiM, 
onoBGiuiaH o hboSxoahmocxh nsMeni/ixb pe>KMM pa5oxbi. Exopow cnequanbHbM 
pe>KHM paSoxbi MO>Kex 6bixb McnojibaoBaH b cneAywiiiMX onyHafix: 

- nocxynjieHMM CMmajioB neMHA>KMHroBo(i mjim KaKoCi-jinGo APyroti CB5iaM; 
BK/iKDHeHMM KaKux-DnSo pe>KMMOB pa5oxbi B onpeAexieHHoe speMfi; 

B KanecxBe curnajioB SyAWJibHUKa hjim xafiMepa; 

- A-n^ MAeHxncf^nKaMMH nK)5oro cnosa na iumhb 2, nepeAasaeMoro na oahopo m 

6J10K0B 6-18, BKTlKDHaH HAeHXMCjDMKaLiHK) B UHC^DpOBOM BHAe 3ByK0B, c})parMeHxoB 



M3o6pa>KeHHM, HaAnnceM, BKJiJOMafl ornenaTKH na/ibqeB Ha cencopHOM MOHHTope. 
Ka>KflbiM pe>KMM paSoTbi saflaerciR Mepea lunHy 3 ynpaBn5^K)iJLiMx cumajiOB, KOTopwe 
noflaK)TC5i Ha 6noK 6 apMcjDMeTMKo-JiomHecKMM, SnoKn 7 m 8 onepaTi/isHOM m 
nepeaanncbiBaeMOM sHeproHesaBucMMoPi naM^TH, 5noK 9 MarncjpanbHbix 
yci/iJiMTejiefi n Sjiokh 10-18 HHTepcjDeMCOB, a raioKe na Qnom 27 npuieMHwCi 
6ecnpoBOflHoCi cb^ism m 29 qncf^poBbix xpoHOMerpos. 

YCTpOMCTBO MO>KeT npMHWMaJb MHC}DOpMai4HK) Ha mUHy 2 flaHHblX TOnbKO OT OAHOrO 

SnoKa (no oflHOMy MHc|3opMaMMOHHOMy Kanany), a ornpaBJi^Tb nHcfjopMaLtnK) c 
ujMHbi 2 flaHHbix Mepea see ocranbHbie 6noKM, noAKnioMeHHbie k luhhb 2, mjim MacTb 
6noKOB (MHcfDopMaiJiMOHHbiM KaHaJiaM). McKnioMeHMe cocTaBjifijoT 6noKM 15 m 17, 
KOTopbie He npMHMMajoT MHc|3opMai4HK) c LUMHbi 2, a Moryj pa6oTaTb TOJibKO no 
nepeflane MHCf)opMai4MM na ujuHy 2. Ha nepeflafOLMUM 5jiok, noflKniOHeHHbiM k muHe 
2, noflaK)TC5i ynpaBJifiiOLLine cumanbi no lUHHe 3, pa3peLuaK)U4i/ie pa5oTy m 
BKJiK)HaK)Li4Me HanpasjieHne nepeAanin HHCjDopMaLiMii na Lui/iny 2. A na 
npMHMMaKDLMMe 6jiokm, noAKJiiOHeHHbie k uuuHe 2, noAaKDTCfi ynpaBnflK)ii4Me cMmanbi 
no lUMHe 3, paspeuiajouuiie pa5oTy m BKnioHaK)U4Me HanpasjieHne nepeAann 

MHC}D0pMai4MM OT LUMHbi 2. 

B cnynae nepeAann MHcf^opMaLiiiM TonbKO na 6noKM, KOTOpbie ne coeAHHeHbi c 
BbixoAaMM ycTpoMCTsa, paSora nocneAHero ocymecTBjiHeTCfi ananornMHo, a 
MHcjDopMaLiufi o6pa6aTbiBaeTCf?, aanwcbiBaeTc^i b naM5^Tb MnM(M) BocnponsBOAHTCJ^ 
Ha MOHMTope. ToMHo TaioKe npoMcxoAMT c|3opMMpoBaHMe ynpaBnyiioLLiMx CMmanoB, 
ecnn ycTpoMCTBO nepeAaer na BHeiuHne ycTpoMCTsa MHc[DopiviaMHKD, coAep>KaLJ4yK)CH 
B SnoKax 1, 6 - 8 M 29, npuneM HHcj^opiviaLJiM;^ b 6noK 1 MO>KeT nocTynaxb or 
onepaxopa c SnoKa 5 AMCTaHLjMOHHoro BBOAa CMmajioB. 

CaMocTOfiTenbHa?! pa6oTa ycTpoMCTBa - 6e3 noAKnioHeHM^ BHeiiiHUX ycTpoticTB, 
TonbKO no KOMaHAaM onepaxopa, ocyujieGTBJifieTc^i c noMOU4bK) 5noKa 4 pynnoro 
ynpaBJieHMii m 6noKa 5 AncTaHMnoHHoro BBOAa cumajioB. L4M4)poBbie m SyKseHHbie 
AaHHbie Mepea 5noK 1 BBOA5=iTC5^ b 6noKH 6 - 8 m 29, rAe noAne>KaT o5pa5oTKe urm 
aanoMUHannK), npw 3tom AaHHbie Moryr npeACTaBxif?TbC5^ Ha MOHHTOpe. Bjiok 14 
pa6oTaeT Ha npneM MH(4)opMaLJiMM c lumhw 2 anajiornHHO paSore b APyrux pe>KMMax. 
KonnHecTBO 6a30Bbix pe>KMMOB pa5oTb( onpeAenfieTC^i KOJiMMecTBOM Sjiokob, 
KOTopbie Moryj nepeAaBarb nHcjDopMaMHK) na muHy 2 Aannbix, a mvieHHO Sjiokob 1, 

6 - 18, M KOJIMHeCTBOM 6nOKOB, KOTOpbie MOryr npi/IHHMaib HH<t)0pMaL4MKD C UJMHbl 2, 

a MMOHHO: SnoKOB 6 - 14, 16 m 18. HeoSxoAUMO aaivieTMTb, hto 6jiok 1 raioKe MO>KeT 
npuHUMaxb MHcj^opiviaMHK) or lUMHbi 2 TOJibKO p,n9\ peannsaqnn ynpasnfijomux 
cjDyHKMMM, T.e. 3T0T npneivi OTHOCMTCfi K cneMnanbHbiM pe>KMMaivi pa5oTbi. KaK 6bmo 
CKa3aH0 Bbime, nepeAany na Lunny 2 MO>KeT ocymecTBJifiTb b Ka>KAbm 
onpeAe-neHHbiM momcht BpeivieHu TonbKo oahh 6jiok, a CHUMajbcsq MHct)opMai4H?i 
MO>KeT cpa3y no HecKOJibKuwi KaHanaM. B pesynbTare OTKniOHeHMJi OAHoro mhm 
HecKonbKnx BbixoAHWx KananoB (6noKOB) BosHUKawT AonojiHMrenbHbie pe>Ki/iMbi 
pa6oTW ycTpoMCTsa. TaKMM o6pa30M, mo>kho cocTaBMib neKoropbifi oeoSu^enHbiw 
nepeneHb 6a30Bbix pe)KHMOB pa6oTbi, KOTopbifi npeACTasneH b Ta5. 1. 
rioASnoKn B KoriMMecTBe h = 3 b 5riOKe 15 Moryr npeACTasnjiTb co6om HHTepc|Deficbi 
Anfl npneMa cMmajioB neMHA>KMHroBoi?i, paAno m TeneBusnoHHOM 0Ba3M. noA6jioKn e 
KOJiMMecTBe m = 4 ivioryr npeACTasjifiTb co5oi^ MHTepc|Deticbi 65 - 68 {c|DMr. 4). 

HIoaSjiokm b KOJiMHecTBe ^+1 = 13 npeACTaBnaioT co6om HHTepcjDeCicbi aji^ 
nepeAann cumajiOB jeKyunero BpeivieHM m CMmaJioB raCiMepoB ^nf{ Ka>KAoro SJiOKa, 
npuHMMatoLMero HHcf^opMaunK) c lunHbi 2. 

KojiMHecTBO 6a30Bbix pe>KMMOB paSoTbi MO>KeT 6biTb TaK>Ke ysejinMeHo sa cmbt 

BKnK)HeHM5R M BblKJlJOHeHU?! paSJlUHHbjX HHTepc^ePicoB BHyTpi/i OAHoro SjlOKa 

(Kanana) m nepeAann MHcjDopMaMnn Me>KAy 3ti/imh i/iHTepc^eMcaMU KaK Me>KAy 

OTABJlbHblMM 6nOKaMH. A 05lAee KOnHMeCTBO B03M0>KHbIX pe>KHMOB pa5oTbi 



ycTpoMCTBa onpeflenfieTCfi m3 C0MeTaHM5i Bcex 6a30Bbix pe>KHMOB pa6oTbi n 
cneMnajibHbix pe>KMMOB paSoxbi, a rame pe>KMMOB paSoTbi, nojiynaeMbix aa chbt 
pyHHoro BBOfla KOMaHfl oneparopoM c noMOiqbK) 5noKa 5 nepes 5jiok 1 . flpn 3tom 
KonnHecTBO pyMHbix pe>KMMOB pa5oTb! aaBMcuT OT B03MO>KHOCTei?i onepaxopa, xnna 
6noKa 6 api/icjDMeTMKO-noriiHecKoro m noAAaK)ineMCfi i/i3MeHeHM5^M nHcjDopMauiUM, 
C0flep>Kau4eMCfi b SnoKax naMyiTM 7 m 8. flooTOMy yMecjb hmcjio pyHHbix pe>KMMOB 
paSoTbi cjDaKTHHecKM Henh39\. 

MaKcuMajTibHO B03MO>KHoe KOJiMMecTBo pe>KMMOB pa5oTbi ycrpofiCTBa, c nepe5opoM 
Bcex B03M0>KHbix BapnaHTOB, Tpe6yeT m cooTBercTByioiMMx annaparypHbix aarpar. 

B TO>Ke BpeMfl flOCTW>KeHMe BCeX B03M0>KHblX pe>Kl/lMOB paSOTbl A^fl O^HOiA 

TexHMHecKOM pea/iM3ai4MH npaKTMHecKH HsnfieTCfi He i4enecoo6pa3HbiM. B Ta6ji. 2 
npwBefleH nepeneHb pe>KMMOB paBoTbi c yneroM oAHOBpewieHHow paSoTbi 
noA6noKOB Sjiokob 15 m 16, t. e. h, m = 1, m HaJinHwa MacoB m AByx TawMepoB - Ha 

BKntOMenne n BbiKJiraMenne, t. e. ^+1 = 3, a raioKe c onpeAeneHHbiM orpaHUHeHweM 
no HMCxiy 6noKOB, OTKnKDHaeMbix m BKJiK:)HaeMbix na npj/ieM MHc})opMaLiHM or ujMHbi 2. 
BnoKM, He yKasaHHbie b CTon6i4e 4 Ta6n. 2, b KOHKperHOM pe>KMMe no npweMy 
HHc|DopMaL4MM OT LUMHbi 2 nn5o nocT05=!HHO BKnhOHeHbi Ha npi/iBM HHcjDopMaMMM, ni/i5o 
nocTOiRHHO BbiKJiK)MeHbL TaK, Ha npaKTMKe He Tpe6yeTC5q nepeAann BHAeo- n 
ayAMOMHCjDopMai4MM m 5noKOB 10 m 11 b 6noK 6 apucfDMernKO-JiomMecKUM mjih 
nepeAaMn nHct)opMai4MW Me>i<Ay 6noKaMM 10 n 11 v\ t.a- 

EcJiM cyLuecTByjOT xpn cnei4ManbHbix pe>KMMa npepbiBanufi, nanpuwep ot curHana 
6ecnpoBOAHOM cbasm, ot cMmana raCiMepa m npn no5^BneHi/iM koaobom 
MHct>opiviaMi/iM, TO TorAa KonnHecTBO Bcex pe>KHMOB yTpoMTC5i, T.e. c yneTOM Ta6n. 2 
o5LJ4ee HMcno pe>KMMOB pasHO 6912. Bee 3tm pe>KMMbi bboa^tch 5noKaMH 4 n 5 m 
Aanee aBTOMaTMMecKH BicnranaioTCfi m BbiKnioMaioTCJi Sjiokom 1 npi/ieivia m nepeAanw 
MHCjDopMauMOHHbix n ynpaBii5iK5U4iix cumanoB. 
BnoK 1 (4)Mr. 1) paSoTaeT cxieAyioLLiMM o6pa30M, 

BKJiJOMeHne 6jiOKa 1 m noAana na Hero MHc[3opMaL{i/iOHHb!X m ynpasjifiioLMHx 
cumanoB npoMSBOAHTCH 6noKaMM 4 n 5. flpuHeM cumajibi ot SnoKa 5 npuHMMaKDTc^i 
AMCTaHMnoHHO Ha ysen 45 npnewa m npeo6pa30BaHMH cMrnanoB n nepes perncTp 
44, oSecneHMBaioLUMM npoMe>KyTOHHoe aanoMUHanne qMcfspoBoro KOAa, noAaK)TC« 
Ha mi/iHy 58 cumanoB Ai^cTaHiiinoHHoro ynpaBneHM5q. TaioKS cumanbi ot yana 45 
noAaiOTC^ HenocpeACTBeHHO na iiiMHy 3, nanprnviep, p,r\9\ ynpaBJienn^i 6noKOM 27 
npweMHbiM 5ecnpoBOAHOM cbh3M m p,n9\ npfiMoro BBOAa TeKymero BpeMenii v\ 
BpeMeHM Ha TaCiMepax b 6noK 29 5e3 npepbiBannji paSoTbi ycTpofiCTBa. Ot lunHbi 
58 cumajibi nepeAaK)TC5i KaK ynpasji^joLMne na BHyTpennne ysjibi m aneMeHTbi 
6jioKa 1 n KaK MHcjjopMaqnoHHbie na lUMHy 2 nepes MHcjDopwaMMOHHbie bxoabi m 
BbixoAbi D M V muHHbix cjDopMMpoBaTeneM 41 n 42. 3th MHcJ^opMaqMOHMbie ci/imaribi 
Mepes LUMHy 2 MoryT nocTynaTb Aanee aj^^ o6pa6oTKn, aanoMUHaHn?! m 
AajibHeMLueM nepeAanw b 6jiokm 6 - 14, 16, 18. KpoMe aroro, nepes ujuHHbiM 
4)opMi/ipoBaTenb 42 Sjiok 1 MO>KeT npuHUMaTb HHcj^opiviauMK) c iiiMHbi 2, T.e. ot 
6J10KOB 6-18. 

Pa5oTa 6jioKa 1 i/i ycTpoCiCTBa b MenoM cnHxpoHnanpyeTCfi renepaTopoM 46 
acMHxpoHHbiM, CMman c sbixoAa CI KOToporo noAaeTC5^ TaK>Ke \a na LUMHy 3 a^^ 
CMHxpoHM3aiJ(MM pa5oTbi c}DyHKL4HOHanbHbix 6J10K0B ycTpoMCTBa. Bee pe>KMMbi 
pa6oTbi B BMAe Ha6opa qnclDpoBbix cjiob aanncbiBaioTCJi b naiy/isiTb 36 
ynpaBJifiKDLiiyK), KOTopa?i b cooTBeTCTBHw e TaKTOBbiMM nMnynbcaMM renepaTopa 46 
Hepea pemcTp 38 KOMaHA BbiAaeT ynpaBn^^KDiiiMe cumajibi na Sjiokm 6-18, 27, 29 
ycTpoMCTBa (ynpaBnfiKDU4Me non^i 38.1 - 38.11), a TaK>Ke na sHyTpeHHue aneivieHTbi 
caMoro 6noKa 1 (ynpaBJi^^raiiiee none 38.12 - none MecTHoro ynpaejieHU^). Ot noji5^ 
MecTHoro ynpaBJieHM5i noAawTCH ynpaBJi^iKDiiiMe m CTpoGnpyKDuuiMe curHanbi na 
LUMHHbie cjDopMnpoBaTenn 41 m 42, aneivieHTbi 56 m 57. PaapemeHne nepeAann 



MHct)opMaL4i/iM Hepes muHMbie 4)opMMpoBaTenM 41 m 42 ocymecTBJiJieTCfl noAanei^ 
cumana Ha Bxofl CS, a HanpaejieHne nepeAann onpeflenfleTC5i cumanoM Ha exofle 
E. TaK KaK ujMHHbm ctDopMHpoBareJib 41 ocyu^ecTBriHeT nepeflany nHc|DopMai4WM 
TOJibKo B oflHy cTopoHy: OT ujMHbi 58 K LUMHe 2, TO Ha ero bxoa E noflaejcji 
nocTOfiHHbiM CMman, a na BxoAe E LUMHHoro <})opiviMpoBaTejiH 42 cuman 
mfABH^ercn b aaBucuMocTH or pe>KMMa paSoTbi, T.e. b saBMCMMoc™ ot 
Heo5xoAMMocTn nepeflaaaTb MHc}3opMai4MK) na luwHy 2 mjim npuHMMaxb 

MHCjDOpMaUMK) OT LUUHbl 2. 

Aflpeca ynpasnfiiomeM naiviHTM saAajOTC^ na perwcTpe-cMeTMUKe 37 aApeca, 
KOTopbiM MMeeT BXOA 3ani/iCM C, bxoa +1 AJi5^ aBTOMaTHHecKoro npoAOJi>KeHM5i 
noAnporpaMMbi BHyTpw oAHoro pe>KMMa v\ aApecHbm bxoa A, Ha KOTopbiw noAatoTCf? 
HaManbHbiPi aApec npn BKniOHeHMM aBTOwiaTMHecKoro pe>KMMa pa6oTbi, aApeca 
cneuwajibHbix pe>Ki/iMOB, aApeca npn pa6oTe b pyHHbix pe>KMMax, a TaioKe npn 
onpeAeneHHOM TexHunecKOM peannaaMMM aApeca A-n« asTOMaTHMecKoro 
npoAon>KeHMfi noAnporpaMMbi. Sanncb no BXOAy C ocyLi^ecTBnyieTCJi reneparopoM 
47 OAMHOMHoro HMnynbca, a nepeKnioMeHne aApeca c noMOLi4bK) ci/irHana Ha bxoa© 
+1 ocyiJLiecTBJi??eTC5i renepaTopoM 46 aci/iHxpoHHbiM. PaapeixieHne'noAaHM cumajia 
Ha BXOA C o6ecnemiBaeT anewienT 51 214, CMmaji paapeujeHi/ifi na KOTopbm 
noAaeTC^i ot 6jioKa 4 i/inn 5. PaspeiueHMe noAann CMmana na bxoa +1 
o6ecneHMBaeT sneMem 52 214, cuman paapenieHMfl na KOTopbm noAaeTCfi c 
BbixoAa naMfiTM 36. 

AApeca Ha peri/iCTp-CHeTHMK 37 aApeca noAaK)Tc?i or MynbTunneKCopa 39, na 
KOTopoM Bb!5MpaeTc« OAHH 1/13 HecKOJibKMX Ha5opoB aApecHbix cumajioB. Bbi6op 
Ha6opa onpeAenfleTCJi onepaTopowi c noMoiiibK) SrioKa 4 wnn 5 mjim aBTOMaTHMecKi/i 
~ c noMoaibK) ynpasnfiHDUnero non9\ 38.12 perwcTpa 38, ccfDopiviMpoBaHHbiCi aApecHbiPi 
KOA Hepea ajieivieHT 57 noAaeTCfi na iiomMecKyra cxeMy 40 o6pa30BaHH5R aApeca. 
OKOHHaTenbHoe cfDopMnpoBaHMe aApeca MynbTMn^eKcopa 39 na BbixoAax 
nornMecKOM cxeMbi 40 onpeAenjieTCfi KOAaMU, nepeAasaeMbiMM ot 6ji0Ka 15 
(cuman npepbiBannfl SecnpoBOAHOii cb^3m), SnoKa 18 (curHan npepbiBaHi/i^i npi/i 
cpa5aTbiBaHMM TawMspa), yana 48 cpaBHeHMf? (curHan npepbisaHMfi npv\ 
B03HMKH0BeHHM MAeHTMMHOM HHcjDopwauuM Ha ujuHe 2MB ysjie cpaBHeHn^i). KpoMe 
3Toro, cumanbi ot 6noKOB 15 n 18 m ysna 48 noAawTCfi na ajieivieHT 4-2H-HJ1H p^m 
BbiAani/i KOMaHAbi na renepaTop 47 oAMHOHHoro nwinyjibca, o6ecneHMBaiOLMMM b 
pe>KMMe npepbiBaHMfi aani/icb aApeca b pemcTp-cMeTHHK 37. 

JlomMecKa5^ cxeMa 40 oSpasoBaHUfi aApeca (cm. cj^nr. 6) npuHHiviaeT ochobhom 
aApecHbm koa MyjibTunneKCopa 39 na sjieMeHTbi 3-2H-Hni/I 77.1 - 77. n m Ha 
sneMeHTbi 2-2M-HJ1M 79.1-79. n, rf\e n - mmcjio aApecHbix bxoaob MyjibTunneKcopa 

39 (mucjio KOMMyTupyeMbix BXOAHbix KananoB D MynbTunneKcopa 39~ 2"). Bonn 
npon3BOAHTGfi np9\Ma9\ nepeAana aApecHoro KOAa, to onepaTopoM c noivioLiibK) 
6jiOKa 5 i/inn ot ynpaBn5qiOLi4ero non^i 38.12 pemcTpa 38 nepes aneivieHT 57 
noAaeTC5R nornMecKMM Honb na BTopbie (CTpo6Mpyjoii4ne) BxoAbi aneivieHTOB H 77 h 
nepBbix aneMBHTOB H 79, a na BTopoM bxoa BTopbix aneMeHTOB H 79 noAaeTCfi 
jiornHecKafi eAViHuqa. Ecnn >Ke Heo6xoAHMO i/i3MeHMTb aApec no KowianAe ot 
6noKOB 15, 18 vinvi yana 48, to, Hao6opoT, Ha BTopoM bxoa BTopbix aneivieHTOB M 79 
noAaeTc^i jriornMecKMM Honb, a na BTopoM bxoa nepBbix aneMeHTOB H 79 - 
nornMecKafi eAMHMuia. JlomMecKa5^ eAMHMua TaiOKe noAaeTCf? Ha BTopbie bxoah 
aneMeHTOB H 77 (nanpuMep, ot pemcTpa 38), cooTBeTCTByHDU^nx TOMy 6noKy uni/i 
ysny, ot CMmana KOToporo aoji>kho nponaoMTn naMeneHne aApeca. CyMMaTopbi no 
MOAyJiK) ABa 78.1 - 78.n no3Bon5^K)T AonojiHUTenbHO HHBepTuposaTb aApecHbiw koa 
nyTGM noAann nornMecKoPi eA^HiiMbi na nx BTopofi bxoa ot aneMenTa 57. 
Ysexi 48 cpaBHennH nosBonfieT BbicTaBHTb aTanoHHbiCi koa, HaSnpaeMbiM na 5noKe 
5 M noAaBaeMbiM na yaen 48 nepea muHy 58. 3tot koa cpaBHi/iBaeTC^ c KOAaiviM, 



noAaeaeMbiMM b 6noK 1 c muHbi 2, Sanncb koaob npoMaeoflMTCfi no MMnynbcy 
reHepajopa 47, paapemeHMe Ha npoxoKfleHne KOToporo 3aAaeTC5i Ha 6noKe 4 m 
peajiMsyercfi c noMouibio ajieivieHTOB 53 m 54, BKniOHeHMe m BbiKJiioMeHMe yana 48 
nponsBOflHTCjq c SnoKOB 4 m 5 Hepes aneMeHx 43. flpn BosHUKHoseHMM na Lunne 2 
KOfla, MAeHTMMHoro sranoHHOMy KOAy, ysen 48 BbiAaer crporo onpeAejieHHbiii 
cuman, ornma\Q\n]A\AC9\ ot CMmana npw cpaBHeHi/iw pasjinHHbix koaob. B 
pesyjibTare aroro cumajria nponsBOAHTc^ CMena aApeca MyjibTunneKCopa 39 
jiomMecKOM cxGMOM 40 M Bbipa5oTKa MMnyjibca reneparopoM 47 AJifi aanncw 3Toro 
aApeca b perncTp-cHeTMMK 37. B peayjibraTe c noMOLUbio yana 48 cpasHeHMfl mo>kho 
ocyinecTBMTb: 

- nepeKnK)HeHMe pe>KMMa pa6oTbi ycrpoMCTBa npw cosnaAeHMM arajioHHoro KOAa m 
KOAa Ha liiMHe 2; 

- cosAaHwe AononHHTenbHow KOMaHAbi ynpasneHUfj nyreM noAann MSBecTHoro KOAa 
OT 6noKa 5 b Hy>KHbm MOMenr BpeMenw, nanpuMep b KaMecTBe ceKpexHoro KOAa, 
o6ecneHMBaK)U4ero HeBMemaTe/ibCTBo nocTopoHHi/ix nnu b pa6oTy ycTpoMCTBa. 
Yaen 48 cpaBHeHUfl (cm. 4)Mr. 7) npuHMMaer HHCfDopMaunK) ot uunHbi 2 nepea 
sxieMeHT 81 na D-bxoa pemcTpa 81, a 3Taji0HHyK} i4Hc|DopMaL4HK) - na D-bxoa 
pemcTpa 82, na C-BXOAbi 3tmx pemcTpoB noAaiOTCJi nMny/ibCbi sanncM ot 
renepaTopa 47 nepes sneMeHTbi 53 m 54. Ha BxoAax A m B oneMenTa 80 
ocyu4ecTBnfieTCH cpaBHeHne MHct^opiviauuM na BbixoAax pemcTpos 81 \a 82. Ha bxoa 

aneMOHTa 80 BbiAaeTC^ cuman paspeiueHUfi cpaBHeHHj^, saAaBaeMbm na 6noKe 

5. 

Ha MHCfDopMai-inoHHbie BXOAbi D MynbTunneKcopa 39 noAaiorcs^ aApecHbie KOAbi p,n9\ 
naMiRTu 36, AApecHbie KOAbt cf^opMnpytoTCH KaK Macxb BbixoAHoro cjiOBa caMoi?i 
nawiyiTM 36, b bmab cnoBa c lunHbi 2, c noMOLMbK) 6noKOB 4, 5, 18. AApecHbiCi koa, 
cfDopMnpyeMbiM KaK MacTb BbixoAHoro cnosa naMJiTu 36, noKaaan nyHKTupoM, TaK KaK 
AJiH npoAon>KeHHf! pa5oTbi MMKponporpaMMbi mo>kho ncnonbaoBaTb oSpaTHyro 
CBfiab OT naMflTM 36 na bxoa +1 perMCTpa-CHeTHMKa 37. OAHaKO o5paTHa?i CBfiab na 
MynbTMnneKCop 39 b bhao hobofo aApecHoro KOAa pacmnpi^eT cjDyHKquoHanbHbie 
B03MO>KHOCTM 5noKa 1. AApecHbiM KOA, noAaBaeMbiM c Lui/iHbi 2 nepea LunHHbiCi 
c|3opMMpoBaTejib 42, Mo>KeT npeACTaBJi5iTb co6om MH^opMaqnK), c4>opMMpoBaHHyK) 
panee n xpaH5iU4yK)c^ b 6noKax 6-8, nM6o Aa>Ke MHc}DopMai4MK), noAaBaeiviyKD c 
BHeiuHero ycTpoficTBa. AApecHbie koan ot Sjiokob 4 5 bboahtc^i BpynnyK), 
npwHeM A^^ MMHMMMaaMMi/i annapaTypnbix aaTpaT aApecHbiM koa ot 5noKa 4 Mo>KeT 
HMeTb c^nKCMpoBaHHoe anaMeHne: TonbKO aji^ BbiBOAa ycTpoiiCTBa na cocto5rhm5^ 
c6o5R. AApecHbiM KOA OT 6noKa 18 noAaeTCH no qen^^ivi o6paTHow cbh3m nepea 
cMrhanbHO-BpeMeHHbie bxoaw 6noKa 1 A-nfi o6ecneHeHi/i« yoKopeHHoro BKnioneHMJi 
HOBbix pe>KMMOB pa6oTbi no CMmanaM TawMepoB. 

KpoMe aBTOMaTMMecKoro BBOAa ynpaBJi5iK)inMx cumanoB cyiLiecTByeT pe>KMM 
pyHHoro BBOAB ynpaenfiKDLiinx cumaxiOB Ana 5jiokob 6, 7 m 8. fln« 3TMx 6noKOB 
perncTp 38 mmoot AononnnTenbHbie MHcjDopMaMHOHHbm DO m TaKTOBbm CO sxoAbi, 
cumanbi na KOTopbix onpeAejifiroT TOJibKO HHCjDopMaunKD na BbixoAe ynpaBris^raii^ero 
non^ 38.1 perncTpa 38. nepeK/iKDMenne c OAHoro pe>KMivia na ApyroPi 
ocymecTBriHeTCJi c noMOiMbK) MyjibTunneKcopa 49. Ha bxoaw B1 h 82 
MyjibTunjieKCopa 49 noAaK)TC« cumanbi c ujuHbi 58 m ot renepaTopa 47 (nepea 
3JieMeHT 55), KOTopbie aaAaKDTcn onepaTopoM na Sjioko 5, a na bxoabi L1 m L2 
MynbTunneKcopa 49 noAaK)TC« curHanbi c sbixoAa naMfiTH 36 n roHepaTopa 46. 
EcnM Ha MyjibTMnneKcope 49 Bbi6MpaK)TC5^ sxoAbi B, to mo>kho ocyLAecTBJi5=iTb 
pyHHOM pe>KMM pa6oTbi, ecnn Bbi5npaK)TC5i sxoAbi L, to pe>KMM pa6oTbi - 
aBTOMaTMHecKMfi. YnpaBJieHne MyjibTi/inneKcopoM 49 BbinojiHfieTCfi nepea sneivieHT 



56 3HJ1I/1 c noMOLMbio 6noKOB 4, 5 \An\A no KOMaH^e c noji5^ 38.12 perncTpa 38. 
PaSoTB Sjiokob 6, 7 m 8 cooTBeTCTByer nx HasBaHn^iM. Bjiok 6 BbinojiHfieT 
nori/iHecKMe, apMc|DMeTMHecKiie m Apyme MareMaTHMecKMe onepai4MM, a Qnom 7 m 8 
ocymecTBrifiioT sanoMMHaHwe flaHHbix, npuMeivi 6noK 7 - c 6ojibLiJOii cKopocTbfo, a 
6jiok 8 o6ecneHMBaeT coxpaHeHne MH4)opMaL^MM npn BbiKJiioMeHHOM ncTOMHUKe 
nMTaHM5q. 

Pa6oTa 6jioKa 9 MamcTpanbHbix ycunnTeneii \a nHrepcjDetiCHbix 6noKOB 10-18 
3aKnioMaeTC5i b peajinsaunn cjDyHKiiMM, CBfiaaHHbix c bmaom nH^opMaunn, 
nepeflaBaewiofi no KOHKpexHOiviy KaHany m noAasaeMoW Ha miiHy 2 unw 
npuHMMaeMOM c muHbi 2 (sa MCKJiKDMeHneM 6noKOB 15 i4 17) b bmab ixiAdpposoth 
MHcjDopMai4HM c p^fWAHoiA cjioBa, cooTBeTCTByKDineii HMcny paap^iAOB uinHbi 2 
(Hanpi/iMep 8 mjim 16 paspfiAOB). BnoK 9 o6ecneHMBaeT nepeAany MucjDpoBOM 

HHC|)0pMai4HH no A-nUHHblM nMHH5^M, nOAKJltOMeHMe K KOTOpbIM 0CyiJLieCTBn5ieTCfl 

Mepea 6jiok 22. Bjiokm 10 m 11 npeoSpasyioT b u^clDpoByK) \AHdpopij\aufA\o n o6paTHO 
(cm dp\Ar. 8) M npMHMMaKDT M nepeAaioT aHanoroByra B\Af\eo- m ayAMOMHcj3opMai4iiK) no 
craHAapTHbiM BHAeo- m ayAno-BXOAaM n BbixoAaM Mepe3 6nom 19 m 20 
cooTBeTGTBeHHo, BKnioHafi nepeAany ssyKOB nepes MMKpocjDOH 30 m npneivi SByKOB 
Mepes HayuiHMKi/i 31. BnoK 12 nepes 6noK 24 nepeAaej m npuHMMaer 
AUCTaHLiMOHHbie CHmajibi, Hanpniviep MHcjDpaKpaGHbie. BnoK 13 nepeAaer mi 
npHHUMaer ci/imajibi reneclDOHHOM cern m TenecjDOHHOM annapajypbi nepes 5noK 21. 
BnoK 14 nepeAaer MHcfDopMaMnio, o6ecneHMBaK)myK) SMsyanbHoe npeACTasneHMe 
AaHHbix c LUMHbi 2 Ha MOHMTope M MHAHKaquKD napaMerpoB paSoTbi ycxpoMCTBa Ha 
6noKe 26, a raioKe npuHUMaer nHc|3opMai4HK), BBeAeHHyro na ceHcopHbiM mohmtop 
25 pysKOPi-nepoM 32. BnoK 15 nepeAaej na LUMwy 2 MHc|DopMai4MK), npuiHHMaeMyio 
Ha aneMBHTbi 33 BxoAHbie, npeACTaBji5iK)iiine co5o!?i aHTBHHy b MaoTHOM cnyHae, n 
nepepa6aTbiBaeMyK) 6jiokom 27, KoropbiPi MO>KeT npeACTaBJi5RTb, b MacTHOCTH, 
npneMHyio nacTb neMA>Kepa, paAMonpweMHMKa M(Mni/i) Tenesnaopa. Bjiok 16 
nepeAaer m npuHMMaer HHciDopMaL4HK), coorBercrByjcLLiyK) craHAapraM 
nepcoHaiibHbix KoivinbHDrepoB, nepea 6noK 23, cocro?iu4nti i/is craHAaprHbix 
noASnoKOB KOMnbforepHbix cpeAcrs (cm. dp\Ar. 4). Bjiok 17 nepeAaer na mwHy 2 
HHC^opMaqnK), coAep>Kau4yK)c?i b Mamnrnbix i/i (nnn) HHrenneKryanbHbix Kaprax, 
Koropbie ycraHaBni/iBaKDTCfi b 6noK 28. BnoK 18 nepeAaer \a npuHUMaer pasjinMHbie 
ci/imajib! speMeHM, Koropbie xpanj^rc^ b SxiOKe 29. BnoKi/i 18 m 29 i/iMerar m/icjDpoBbie 
BxoAbi M BbixoAbi, v\ i/iHc|DopMai4i/i5q or HMX M K HUM Mo>Ker nepeAaBarbC5? k ApyruM 
i4Mc|DpoBbiM 6noKaM ycrpoi^crsa pasnnHHbiMH cnoco5aMM (cm. cjDur, 5) b 
saBMCMMOcru or KOHKperhoii peannaaiiMM ycrpoMcrsa. 

BnoK 13 HHrep4)eMC0B rene4)OHHoti cern {dpv\r. 3) npuHMMaer CMmanbi Mepes 6jiok 
21 M3 rejiecjDOHHOM cerw Ha cxeMy 59, Koropafi CHH>Kaer yposenb noMex, \a 
nepeAaer Aanee cumanbi na noASnoK 60, Koropbifl npoMSBOAur pasAenenne 
cumajiOB pasHbix nnHnCi cb^sm, nanpuMep, no MacrornoMy npi/isHaKy (cm. raK>Ke 
cfjur. 9). CMmajibi or ochobhom hmhhm cbash nepeAaKDrcfi nepes KOMMyrarop 89 
HanpfiMyHD, a cumanbi AonojiHurenbHbix jimhi/iui CBfian nepeAaK)rcfl Mepea 
KOMMyrarop c noMOiUbio npeoSpaaoBareneti 88.1 - 88.f, Koropbie npnBOA^ir 
napaMerpbi cwrHanoB AonoJiHurenbHbix jimhi/im cb^zvi k napaMerpaM cMrnajrioB 
ocHOBHOM nnHHn CB5^3M. C noMoinbK) KOMMyraropa 89 nponaBOAwrcfi noAKJiraneHne 
rpeSyeMoro Kanana cbhsu, npn aroM mo>kho nepeKriHDMarbcj^ na APyne Kananbi n 
o6parHO. noA6jioK 60 (KOMMyrarop 89) nepeAaer i/i npuHi/iMaer HHcfDopMaiinK) no 
onpeAeneHHOM nnHnn cBfj3n c noASnoKa 61, cumanbi or Koroporo nepeAarorc^ n 
npMHHMaK)rcji rejiec|30HHofi annaparypow nepes 6noK 21 m noASnoKOM 62. 
riocjieAHMM B CBOK) oMepeAb npeo6pa3yer cumanbi renecjDOHHOM cerw b MMcjDpoByKD 
HHCjDopMauiMK) M Hao6opor. rioASnoK 62 nepeAaer n npuHMMaer i/iHcj3opMai4MK) or 
LUMHbi 2 c noMOLMbK) aAanrepa muHbi 63 ni/iOo rojibKO nepeAaer MHcjDopMaunK) na 



6noK 14 Hepes luuhhwCi cfDopMnpoBaTenb 64. ynpaeneHne noflenoKaMU 60 - 62, 
aAanrepoM 63 m ctDopMnpoBareneM 64 ocyixiecTBri^eTCH no KOMaHAaivi, 
nocrynaromMM nepea LUMHy 3. 

YcTpoMCTBO MO>KeT SbiTb peariMSOBaHO na craHAapTHOM a/ieMeHTHoCi 6a3e, 
ncnonbsyeMOM b KOMnbiorepHOM, reneKOMMyHUKaMMOHHOM, TeneBMSnoHHOM, 
paAi^onepeAaioiLie^ii, bi^a^o- m ayAi^orexHUKe. HanpuiMep, i^enhm p9\f\ Myic|)poBbix 
aneMeHTOB mo>kho peajinsoBarb Ha cepnn MUKpocxeM 1533, b MacTHocTn cneTHMK - 
1533E7. AByHanpaBJieHHbm Sycfjep c rpeivifl nornHecKHMH coctojihm^imh - 1533An6, 
pemcTp 6ycjDepHbiM - 1533I/IP23 i/i t.a., a nawifiTb - na MUKpocxewiax 556PT16 
(nocTOJiHHaH), 1624PP3 (nepenporpaMMnpyeMan) n t.a. OAHaKO, ynMTbiBafi 
Heo5xoAHMocTb MMHMMMsaMMn pa3MepoB, Maccbi, a raiOKe noTpe6nfieMOM SHepmn, 
MO>KHo McnoJib30BaTb RHH peajiM3ai4MM pfiAa 5J10K0B M ysnoB ycTpoMCTsa SaKBSHbie 
CBHC n f\pyrv\e cneunajii/isiipoBaHHbie MOAynw no aHanori/iM c nopraTUBMbiMM 
KOMHbKDTepaMM. TaKMM o6pa30M, ycrpoMCTBO, o6naAaK)Li4ee lumpokmmm 

Ct3yHKL4l10HanbHblMl1 B03M0>KH0CTflMM, MO>KeT 6blTb BbmOXIHeHO yA06HblM Rn9\ 

Mo6mibHoro i/icnojibsoeaHi/ifi. 

HeKOTopbie BapnaHTbi c|DyHKLiMOHanbHoro i4cnonb30BaHM5^ npeAJiaraeMoro 
KOMnbKDTepHO-TejieKOMMyHMKaMMOHHoro ycxpoMCTBa (TeneKOMMyHMKaMMOHHoro 
opraHafiaepa) npeACTaBJieHbi b Ta5ji. 3. 

<t>opMyna naoSpereHHJ^ 

1 . KoMnbioTepHO-TeneKOMMyHUKaqnoHHoe ycipoMCTBO, coAep>Kaujiee muHy AaHHbix 
(nHc}DopMaL(noHHbix CMmanoB), Lui/iHy ynpaBJiflKDiAMx cumajioB, 6noK pyMHoro 
ynpaeneHUi^, 5noK apucjDpMeTMKO-JiorMHecKMM, 6noK onepaxMBHOM nawiiiTii, 5jiok 
i/iHTepcj^eMCOB ayAMOUHcjDopMaqnn, 6jiok nHTepcjDewcoB BUsyaiibHoti MHc}}opMauMM, 
6noK MHTepcjDeMCOB KOMnbiorepHbix cpeACTB, ABa 6noKa KOHxaKTHbix sjieMeHTOB, 
MOHHTop, MMKpocfDOH M HayiiJHUKU, HpuHeM LUMHa AaHHbix coeAMHeHa G 
i/iHc}DopMai4MOHHbiMi/i BxoAaMH-BbixoAaMki SnoKOB apn4)MeTHKO-JiorMHecKoro M 
onepaTMBHOM naM^iTu, nepBbiMn nHcjDopMaLiiioHHbiMM BxoAaMM-BbixoAaMM 6noKa 
MHTepcjDeCicoB ayAnoMH4)opMaLiMM, 6noKa MHTepcjDeMCOB KOMnbHDTepHbix cpeACTB n 
6jiOKa MHTepcjDeMCOB BusyaJibHOi?! MHCjDopMaMUki, ynpaBJiHKDLMne bxoan Koxopbix 

COGAMHeHbl C LUMHOil ynpaSJIfllOLLlMX CMmaJnOB, BTOpbie MHCjDOpMai4MOHHbie BXOAbI M 

BbixoAbi SnoKa HHTepcj^ewcos ayAnoi/iHc{Dopiviai4nn coeAHHeHbi c nepsbiM 6noKOM 
KOHTaKTHblX SJieMeHTOB, nepBbie BXOAbI M BblXOAbl KOToporo coeAiiHeHbi c 
MMKpOC}DOHOM M HayiUHMKaMM COOTBeTCTBeHHO, a BTOpbie 51BJlflK)TC5^ ni/IHeMHblMM 
BXOAaMM M BblXOAaMM yCTpOMCTBa, BTOpbie BXOAbl-BblXOAbI 6nOKa \AHTepdpe\ACOB 

BMsyanbHOM nHcfDopMaqnn coeAHHewbi c nepBbiMH MH4)opMai4i/ioHHb!ivii/! BxoAaMH- 

BblXOAaMM M ynpaBJiqiOLIlUMM BXOAaMU MOHMTOpa, BTOpbie MHC}30pMai4MOHHbie 

BXOAbi-BbixoAbi 5noKa nHTepc|DeMCOB KOMnbfOTepwbix cpeACTB coeAt^neHbi c BTopbiM 

6nOKOM KOHTaKTHblX OneweHTOB, BXOAbl-BblXOAbl KOTOporO 9\Bn9\\OTCf\ BXOAaMH- 

BbixoAaMM ycTpoCicTBa, 0TnMHaK)U4eecf» TeM, hto b Hero BBeAenw 6jiok npneivia v\ 
nepeAaMM MHcj^opMam/ionHbix n ynpaBn^^JOiAUX curHanoB, 6jiok AncTaHMnoHHoro 
BBOAa cumanoB, 6jiok nepesanwcbiBaeivioM 3Hepro3aBHCMMoCi naMjRTu, 5jiok 
MaruiCTpanbHbix ycMJit/iTejiew, 6jiok HHTepcJ^eficoB BHAeoi/iHctDopMaunn, 6jiok 
MHTep4)eMCOB AMCTaHi4M0HHoro o6ivieHa HHcjDopMaqneM, 5jiok nHTep4)eMCOB 
Tene4)OHHOM ceTH, 6noK MHTepc|3eticoB 6ecnpoBOAHoi?i cb5R3H, 5noK i/iHTepcfDeMcoB 

KapT, 6nOK MHTepc|DeMC0B MHCjDOpMaUMM XpOHOMeTpOB, TpM 5nOKa KOHTaKTHblX 

aneMeHTOB, 5noK sneMeHTOB npneMa-nepeAaMW HHcf^opMaqnM, 5noK aneivieHTOB 
MHAHKai4MM, 5noK npMeMHbiCi 6ecnpoBOAHoti cb^3m, 5noK aAanTepoB KapT, 5jiok 
ijlMct)poBbix xpoHOMBTpoB, pyHKa-nopo, oneMGHTbi BxoAHbie, aneMeHTycMJiMTeiibHbiM 
M 3JieMeHT CMmajibHbiM, a MOHMTop BbinonneH c nyBCTBHTenbHOM nosepxHocTbK), 



BocnpuHMwiaioineM jpaeKTopnio KOHTaKTupoBaHUH pyHKM-nepa, npuneivi mviHa 
flaHHbix coeflMHeHa c i/iHc{)opMai4HOHHO-ynpaBn5qK)LMMMM exoAaMH-sbixoAaMU 6rioKa 
npneivia n nepeflaMn MHcf)opMaL|noHHbix m ynpaBJi^iomMx cumajioB, a xaioKe c 
iiHc|DopMai4i/ioHHbiMii BXOAaMH-BbixoAaMM 6jioKa nepesanMCbiBaeMOii 
SHeproHesaBMCMMofi naMfiTM, c nepsbiMn i/iHc|3opMai4MOHHb]MM BxoAaMn-BbixoAaMU 
6jriOKOB MarncrpanbHbix ycMnnTenew, BHAeonHcfDopMauMH, AncTaHL4HOHHoro oSwieHa 
MHc|DopMaL4MeM, TenecfDOHHOM cern m MHCjDopMauMM xpoHOMexpoB M c BblXOAaWIM 
SnoKOB MHTepcfDeMCOB 6ecnpoBOAHOM CBH3M \A Kapr, ynpaBfifiHDUMne axoAbi Koropbix 
coeAMHeHbi c lumhom ynpaBJijqioLUMX cumajioB, a ynpaBn^KDOine bxoabi 6noKa 
npi/ieMa i/i nepeAamn iiHc|3opMaL4i/ioHHbix ii ynpaBn5iK>U4MX ci/irHanoB noAKJiKiMeHbi k 
BbixoAaM 6noKa pyMHoro ynpaBneHM5i, BXOAbi AMCTaHquoHHoro npnervia 
ynpaBJiflK)U4MX 14 HHCjDopMaqiioHHbix cumanoB 6noKa npweMa m nepeAann 
MHc|DopMai4MOHHbix M ynpaBJifiioinvix cumanoB npMHMMaHDT CMmaribi ot SnoKa 
AHCTaHL4MOHHoro BBOAa cumanoB, cumanbHbm bxoa 6noKa npnewia m nepeAann 
HHct>opMa(4MOHHbix n ynpaBn5RK)LL4Mx cMmanoB coeAHHeH c nepBbiM cMmanbHbiM 
BbixoAOM SjiOKa MHTepcfieMCOB 5ecnpoBOAHoti cb?13m, cHmanbHO-BpeMeHHbie exoAbi 
- c BbixoAawiM gJiOKa MHTepc{)eMCOB MHcJ^opMaunn xpoHOMerpoB, a BbixoAbi 
noAKJiKDHeHbi K LUMHe ynpaBn5qK)U4MX cumanOB, BTopbie nHcJ^opiviauMOHHbie BXOAbi m 
BbixoAbi 6noKa MHTepc|)eMCOB BiiAeoMHc|)opMaMHM coeAHHeHbi c xpeTbi/iM 5noKOM 

KOHTaKTHblX 3JieMeHTOB, BXOAbi \A BblXOAbI KOTOpOfO f\Bn9\[OTC9\ BXOAaMU M 
BblXOAaMM yCTpOMCTBa, BTOpbie MHC|)OpMaL4HOHHbie BXOAbl-BblXOAbl 5H0K0B 

MarMcrpanbHbix ycvinmeneiA n nHTepcj^ewcoB renectDOHHOM ceri/i coeAHHeHbi c. 

HBTBepTblM \A HflTblM QjlOKaMM KOHTaKTHblX OneMeHTOB COOTBeTCTBeHHO, BXOAbl- 
BblXOAbl KOTOpblX 9\Br\9\\OTC9\ BXOAaMH-BblXOAaMU yCTpOMCTBa, BTopbie 

HHc}DopMai4MOHHbie BxoAbi-BbixoAbi 5noKa MHTepcfDeficoB AUCTaHMnoHHoro o5MeHa 

MHcjDOpMai4l/iefl COeAHHeHbl C nepBbIMM MHCj^OpMaMMOHHblMM BXOAaMM-BblXOAaMU 

5noKa 3JieMeHTOB npneMa-nepeAann nHcjDopMaLiMM, BxoAbi-BbixoAbi KOToporo 
9\Bn9\\07C9{ BxoAaMM-BbixoAaMM ycTpowcTea, TpeTbn HHcfDopMaMnonHbie m 
ynpaBJiflioiUHe BbixoAbi SnoKa MHTep4)eMCOB Bi/iayanbHOM MHcjDopMaiJiMM coeAnneHbi 
c BxoAaMM 6noKa sneMehTOB MHAMKaiiMM, a nepabie m BTopwe wHcjDopMaMi/ioHHO- 
curHajibHbie BxoAbi npFiMoro AocTyna coeAt^neHbi c nHct^opMaMi/ioHHo-ci/imanbHbiMn 
BbixoAaMM 6noKOB MHTepc(DeMCOB Tene4)OHHOi?t ceTi/i n 6ecnpoBOAHOM cbj^sh 
COOTBeTCTBeHHO, BTopoM cumanbHbiM BbixoA nocneAHero coeAwneH c bxoaom 
sneMBHTa ycMni/iTenbHoro, MHcjDopMaunoHHbiCi bxoa coeAHHeH c 6noKOM npi/ieMHbiM 
SecnpoBOAHOM cb«3H, ynpasn^iroLAUM bxoa KOToporo coeAHHeH c luhhom 
ynpaBJisiKDuinx cumanoB, a wHcfjopMaLii/ioHHbiM bxoa - c BbixoAOM sneMeHTOB 

BXOAHblX, BXOAbi KOTOpblX flBJlJ^JOTCH BXOAaMM yCTpOMCTBa, HHCf30pMai4MOHHbie 

BXOAbi 6noKa i/iHTep4)eiicoB KapT coeAHHenbi c BbixoAaMn 6noKa aAanTepoB KapT, 
BXOAbi KOToporo 9\Bn9\\oTC9\ BXOAaMM ycTpoMCTBa A^^ ycTanoBKM KapT, BTopbie 
MHcfiopMaMMOHHbie BXOAbi-BbixoAbi 6noKa HHTepctDeflCOB HHCjDOpiViaUMH XpOHOMBTpOB 
COeAHHSHbi C MHCj30pMai4MOHHblMM BXOAaMM-BblXOAaMM 6jlOKa L4HC|)pOBblX 

xpoHOMeTpoB, ynpaBnflK)U4vie BXOAbi KOToporo noAKnioHeHbi k liiuHe ynpasnpiroiAMx 
cumanoB, a cumanbHbie sbixoAbi 6jioKa MHTepcjDewcoB MHc}DopMaL]ii/in xpoHOMexpoB 
coeAMHeHbi c rpynnoM BTopbix bxoaob sneMeHTa ycujinTBJibHoro, BbixoAbi KOToporo 
coeAMHeHbi c BXOAaMU aneivieHTa cumajibHoro, BbixoA KOToporo ?!BnfieTC5i 
cumanbHbiM BbixoAOM ycTpoMCTBa, BxoAHafi noBepxHOCTb MOHMTopa nepeAasT 
KOHTaKTHoe ABi/!>KeHMe pyHKn-nepa. 

2. YcTpoMCTBo no n.1, OTni/iMaK)LL|eec5i tbm, hto 5jiok npneivia n nepeAann 
MHc}3opMai4HOHHbix ]A ynpaBfif^KDUJiMx cumanoB coAep>KiiT naM??Tb ynpaBnfiK)U4yK), 
aApecHbie BXOAbi KoxopoM coeAUHGHbi c BbixoAaMU pemcTpa-CHeTHUKa aApeca, 
aApecHbie bxoaw KOToporo coeAMHeHbi c BbixoAaMU nepsoro MyjibTunneKcopa, a 
BbixOAbi naMSTM ynpaBJiHroineCi coeAWHeHbi c MHc|Dopiviai4HOHHbiMM D-BXOAaMM 



perncTpa KOMaHfl, MHctDopMaqnoHHbiM L1-bxoaom BToporo MyjibJunjieKcopa m 
nepeoM rpynnow HHcjDopMaMHOHHbix bxoaob nepeoro MyjibxunneKcopa, sropayi 
rpynna MH^^opMaLinoHHbix bxoaob KOToporo, nepsa^ rpynna iiHc|:)opMai4MOHHbix 
BXOAOB yana cpaBHOHUH, a raioKe sbixoA nepeoro muHHoro c})opMMpoBaTejiH 
coeAHHeHbi c HHctDopiviai4noHHbiMM D-BXOAaMH-BbixoAaMM BToporo UJMHHOrO 

Cf)OpMMpOBaTej15q, MHC}30pMai4HOHHbie V-BXOAbl-Bb!XOAbl KOTOporO nOAKHNDHeHbl K 

LUMHe AaHHbix, BxoAbi yana npneivia m npeo6pa30BaHMfi cumanoB 9\Bn9\\oro9\ 
BxoAaMM AMCTaHL4MOHHoro ynpasjieHM^ ycxpoMCTBOM or 6jiOKa AMcraHMnoHHoro 
BBOAa CMrHanoB, a BwxoAbi noAKniOHeHbi k lunHe ynpaBJiJ^Jomux cumajiOB m D- 
BxoAaM pemcTpa, BbixoAbi KOToporo noAKTiKDMOHbi K LUMHe curHanoB 
AMcraHLii/ioHHoro ynpaBJiGHUfi, k KOTopoM noAKnioHeHbi D-BxoAbi nepBoro lunHHoro 
c|)opMMpoBaTeji5q, njirafi rpynna MHct>opMai4MOHHb!x bxoaob nepeoro 
MynbTMnneKCopa, nepeasq rpynna bxoaob MHoroKananbHoro aneMBHTa 3HJ1H, 
BTopa^ rpynna bxoaob MHoroKaHanbHoro oneMeHja 2Hnn, BTopafi rpynna 
MHcj3opMai4MOHHbix BXOAOB ysjia cpaBHeHMfi, BTopbie BXOAbi nepBoro m BToporo 
aneMeHTOB 214, nepBbm, BxopoCi m rperviiA CTpoenpyrcuque exoaw aneMOHTa 4-21/1- 
HflU, nepBbiM BxoA reHeparopa OAHHOHHoro HMnyjibca, nepBbm bxoa rpetbero 
SJieMeHTa 2M, nepsbiti bxoa oxieMeHTa 3I/IJ1M n HHctDopMaMMOHHbiCi B1-bxoa Bxoporo 
MyjibTMnneKcopa, HHcjDopMaunoHHbiCi B2-bxoa Koxoporo noAKnioMeH k BbixoAy 
TpeTbero aneMeHTa 2M, a aApecHbiM bxoa - k BbixoAy aJiSMeHTa SMJIM, F1 h F2- 
BbixoAbi BToporo MyjibTwnneKCopa coeAWHeHbi c Do m Co - sxoAaMn perncrpa 
KOMaHA cooTBeTCTBGHHo, B C-BxoA HocneAHero c BbixoAOM C1 reHeparopa 
acwHxpoHHoro, KOTopbm xaioKe coeAMHen c MHC|DopMai4MOHHbiM L2-bxoaom BToporo 
MyjibTi/inneKCopa, C-bxoaom perncrpa m mifiHoCi ynpaBJiJiiouLiMX curHanoB, a bnxoa 
C2 reHeparopa acuHxpoHHoro noAKJiKDHen k BTopoMy BXOAy HeTeeproro aneivieHTa 
2M, nepBbiM BXOA KOToporo GoeAMHen c bwxoaom naMHTi/i ynpaBnyifomefi, a BbixoA 
KOToporo coeAMHeH c +1-bxoaom perncTpa-CMeTHUKa aApeca, C-bxoa KOToporo 
coeAHHeH c BbixoAOM n^Toro sneivieHTa 2H, BTopow bxoa KOToporo noAKJiHDHeH k 
BbixoAy reHeparopa oAnnoHHoro nMnynbca, c KoropbiM raiOKe coeAHHenbi BropoM 
bxoa rperbero aneMeHra 2M m nepBbie BXOAbi nepsoro m BToporo ansMeHTOB 2H, 

BblXOAbi KOropblX 9\Bn9^\OTC9\ nepBblM M BropbIM raKrOBblMM BXOAaMM 

GoorBercTBeHHo yana cpaBHeHn^i, BbixoA Koroporo, a raK>Ke BbixoAbi 6noKOB 
MHTepctieMCOB 6ecnpoBOAHofi cb^3M m mdpopMaum xpoHOMerpoB noAKnjoMehbi 
ctDyHKMMOHanbHO k nepeoiviy, eropoiviy n rperbeiviy CMrnanbHbiM exoAaM aneivieHra 4- 
2H-HJ1H M ynpaBJifiKDLAUM BXOAaM JiorMHecKOM cxeivibi o6pa30BaHHfi aApeca, 
BbixoAbi KOTopoCi coeAHHeHbi c aApecHbiMM BXOAaiviM nepBoro MynbTMnneKcopa, 
rperbfi rpynna MHct^opMaunoHHbix bxoaob Koroporo noAKJiioMeHa k BbixoAaM 6noKa 
MHrepctDeiicoB HHct^opMauinn xpoHOMerpoB, a nersepran rpynna MHcjDopMaLiMOHHbix 
BXOAOB - K BbixoAaM MHoroKaHanbHoro ajieMenra 2miM, Koropbie ratoKe 
cjDyHKqviOHanbHO noAKntoMeHbi k ynpaBn5^K)U4eMy BXOAy ysna cpaBHOHM??, nepeoiviy 
BXOAy nnroro oneMenra 214 m HereeproMy m nfirowiy crpo6MpyK)Li4MM BXOAaM 
aneivieHTa 4-2M-14jril4, BbixoA Koroporo coeAHHeH c BTopbiM bxoaom reneparopa 
OAMHOHHoro MMnyjibca, rperHM bxoa Koroporo noAKJifonen k BbixoAy SnoKa pynHoro 
ynpaBneHM^i, sbixoAbi Koroporo raiOKe (^yHKLtnoHanbHO noAKJiroMenbi k eropoiviy 
BXOAy aneivieHTa 314/114, nepBow rpynne bxoaob MHoroKananbHoro ajieivieHTa 2l4Jni4 
M Bropofi rpynne bxoaob MHoroKananbHoro ojieivieHra 3HnH, ebixoAbi Koroporo 
noAKJiKDHeHbi Ko BXOAaM c|3opMMpoBaHMfi aApeca nornMecKow cxeMbi o6pa30BaHii5i 
aApeca, a rperb^i rpynna bxoaob Koroporo, a raK>Ke rperwii bxoa aneMenra 3141114, 
BXOAbi Bbi5opKM Kpucranna nepsoro n Broporo uinHHoro 4)opMnpoBaren5R i/i 
HanpaBJieHn^q nepeAann AaHHbix Broporo uuHHHoro cj^opivinpoBareji?! 
c}DyHKL4MOHanbHO noAKHJOMehbi k BbixoAy perncrpa KOMaHA-nonK) Mecrnoro 
ynpaBJieHM«, BxoA«u4eMy b ynpasjiHioinee cnoBO, bxoa HanpaBnenn^ nepeAaMM 



flaHHbix nepBoro oiHHHoro c[}opMMpoBaTen^ noflKJiHDHeH k nocro^HHOMy 
jHornMecKOMy ypoBHK), a ocranbHbie Bbixoflbi perncxpa KOMaHA - ynpaBJijqroinne 
non^ noflKJiJOHeHbi nepea muHy ynpaBJi^ioiUMX cumanoB k ynpaBJi5?eMbiM SnoKaivi 

yCTpOMCTBa. 



